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“IT WAS LIGHT IN A WILDERNESS 


es “Il was stuck. A wife and three kiddies—and the same old pay envelope. | 
couldn't see a thing ahead except the same old grind. Then one day | read an 
I. C. S. ad. The coupon fascinated me. A new idea struck home—it was light in 
a wilderness of darkness to me! Today, because | mailed that coupon two years 


ago, | am a trained man— making a trained man's pay 


Nearly fifty years ago, the International Correspondence Schools were established to pro- 


vide sound educational facilities to men unable to attend resident schools. Over five million 


dollars have been spent in preparing textbooks and keeping them up-to-date. Today, you'll 


find |. C. S. graduates holding leading positions in every field of business and industry. 


12 INTERESTING FACTS ABOUT THE WORLD'S LARGEST EDUCATIONAL SYSTEM 


First student enrolled, 
October 16, 1891 


TOTAL ENROLMENTS 


ber 31, 1891..... 115 
iber 31, 1895 10,105 
rber 31, 1900 251,310 
nber 31, 1920 2,271,193 


»)mber 31, 1937 4,332,364 


,000 pieces of mail leave the 
S. daily. 
yerage daily postage bill on 
cing mail, $500. 
More than $5,000,000 has been 
expended in preparing and im- 


proving |. C.S. textbooks. 


More than 60,000,000 pages of 
printed study text are issued to stu- 
dents each year. 

More than 500 colleges, universi- 
ties and other resident schools have 
purchased and are using |.C.S. 
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w one of these. 


J. Raymond Wyatt, 
Los Angeles, Calif. 


lishments have made agreements 
with the |.C.S. for educating 


employees. 


Colifornia. My |.C. S. train- 

ing, plus experience, quali- 

fied me to plan larger build- 

ing projects. The interior de- 

sign of some of the larger P 
rooms of the remodeled S. S. 

City of Honolulu was 
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OF DARKNESS TO ME 


“Texas. 1. C. $. home study and 
promotion go hand in hand. My 
own case proves it. | am in the 
testing laboratory of the biggest 
oil company in the U. s. | thank 
you for the help you've given me. 

James Robert Hicks, Jr., 


s Houston, Texas 
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BOX 7662-J, 
* Without cost or obligation, please send me 
Why,” and full particulars about the subject before which I have 
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) Agriculture Air Brakes Civil Engineering 
Air Conditioning and Cooling Coal Mining 
Architectural Drafting Contracting and Building 


iring 
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a copy of your booklet, 


Manufacture of Pulp Paper 


Marine Engineering 


Mechanical Drafting 


Mechanical Engineering 


Frenet Managing Men at Work 


DOMESTIC SCIENCE SUBJECTS 


Home Dressmaking 


} Tea Roon 





“Who Wins and 
marked X: 


Sanitary Engineering 


heet Metal Work 










* 


team Electric Engineering 


Steam kugineering 
Steam Fitting 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 
lelegraph Engineering 
Telephone Work 

Doolr 


naking Ventilation 


Manufacturing 


Railway Vostal Clerk 
Salesmnanship 
Secretarial Work 
Stenography and Typing 
Trafic Management 


and (aleteria 


re and Cias 


] Signs 


] Spanish 





| Foods and Cookery Professional Dressmaking and Designing Management, Catering 
' 
Vame ige iddress seeeseetecece 
| City tate Present Position , juisanindibi 
Canadian residents send coupon to International ¢ orrespondence Schools Canadiar Limited Vontreal Canada 
| British residents send we I. ©. 8., 71 Kingsway, London, W. ©. 2, England 
7 
JUNE, 1939 Please mention PopuLAR SCIENCE MONTHLY when writin: 1d 





/ 


O a 









POPULAR SCIENCE 


Founded 1872 MONTH Volume 134, No. 6 


Mechanics & Ha adictate 





RAYMOND J. BROWN, Exiht 
ARTHUR WAKELING, Home Workshop Editor GEORGE H. WALTZ, Jr., Associate Editor 
ALDEN P. ARMAGNAC, Associate Editor SYDNEY OXBERRY, Art Editor 


CONTENTS FOR JUNE 1939 


Airway to Europe AUTOMOBILES 








oa Speedy Motor-Cycle Car..... 
Weatherproof Paintings senses 57 Tests Balance of Auto Wheels 


Guinea Pigs Test Beauty Aids 60 | Autos Have Special Touring Aids..... 
Extension Tube Inflates Spare 

Modern Swords of Damascus 66 | wrench Measures Tension of Nuts.. 
New Trailer Has Sleeping Porch 
Improvised Lumber Carrier. 
Spare-Time Inventor 72 | Handy Gasket Duplicator 

° °f I° | Temporary Spring Repair. cores 
Movies Get Lifelike Puppets 80 werape “LOCK Car DOOLG......:......cc.sses00 
Amazing Snapshots of Animals 88 Dust Serves as Polish 


‘ S W te s Tires. 
New Clews Aid Island Treasure Hunt 106 Steel Wool Cleans Tires 


Extension Improves Oil Can 
Inventions in the Field of Sport 124 AVIATION 


Parachutists Make Test Hops are 
Features and Departments Freight Plane Has Hinged Fuselage. 
Airport Perches on Roof : ; 
OUR READERS SAY a, Telltale Safeguards Big Plane 
Big Kites Form Air-Defense Barrage.. 
Rack Holds Parts of Plane Motor 
THE MAN WITH THE NET socvseceeeee DIF Air-Raid Shelters Get Tests..... 





Setting-Up Exercises for Babies 68 





NEW IDEAS FOR HOME OWNERS iemdecnwbcie . 34 


POPULAR SCIENCE QUESTION BEE dined adingeecinwxe eee HEALTH AND HYGIENE 


| Jiggles Cramps Out of Feet 
NEW HOUSEHOLD APPLIANCES sa nesAcyiarecanibcarecerwebes 136 | Dentist’s Movies Lure Youngsters 
Frog Eyes Yield Rare Chemical 
Operating on the Heart 
NATIONAL HOMEWORKSHOP GUILD .............. 159 Medicine Planted Under Skin 
AMATEUR PHOTOGRAPHY . , ........168 | New Serum Deadens Extreme Pain 

| Laxative Shortens the Spine. 
| Mistletoe Lowers Blood Pressure........ 
ADVENTURES WITH YOUR MICROSCOPE................ Coming Storms Cause Headaches 
RADIO DEPARTMENT.... Ki veebenbnianeeses New Skin-Grafting Technique 


UN-NATURAL HISTORY ivevdsoueuevacens a 


GUS WILSON’S MODEL GARAGE ‘ ere soacba 





HOME-LABORATORY CHEMISTRY Saisie nvlesecalnsincen ee 


USEFUL HINTS FOR MOTORISTS...... (Continued on page 4 





THE HOME WORKSHOP begins on page 14! 





POPULAR SCIENCE 




















FIRST! 


Sealed Mechanism 
All-Steel Cabinet 
Stainless Steel 
Super-Freezer 


and a long list of other 
notable contribu- 
tions to better refrig- 
eration at less cost. 





Now this blue-ribbon G-E Refrigerator gives you 


Selective Air Conditions 


At Prices Lower Than Ever! 











GE THRIFT UNIT Sub-Freezing Storage * Low Temperature with High 
—Gaddy of ‘em all! Humidity Storage * Moderate Temperature, High 
Humidity Storage * Safety-Zone General Storage 


General Electric’s different combinations of temperature and 
humidity keep foods at their fullest, finest flavor—preserve 
health-giving vitamins—provide the most practical low-cost 
method for food preservation known today. Both food and in- 
vestment are safe in the General Electric—it’s “built for keeps!” 
now mechanics See G-E “House of Magic” at both World Fairs! 

will be quick to appreciate why 

forced-feed lubrication, oil cool- 

ing, “floating power” and the other 

features developed by G-E — : YN 

1eers during the past 13 years, have 

made the Denvel Bleceric Thrift GENERAL ‘46 ELECTRIC 

Unit world-famous for quietness, TRIPLE-THRIFT REFRIGERATORS 

low current cost aod long life. 
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NEW CONDITIONS 
IN MY WORK —~exy 


What About 
Promotions— / 


What 


WHERE DO YOU GO FROM HERE? 


OU’RE like a million other men—you’re facing 

a big question. The depression turned business 

topsy-turvy and now the rebuilding period 
stares you in the face. 

Are the things that are happening today going 
to help or hinder you—what will they mean in your 
pay check? Where will they put you five, ten, twenty 
years from now? How can you take full advantage 
of this period of opportunity? 

We believe you will find the answer here—a 
suggestion the soundness of which can be proven 
to you as it has been to thousands of other men. 

The whole trend today—legislation, spirit, action 
—is to put men back to work, raise earning and 
spending power, give every man a fair chance to work 
out his own salvation. 

The road to success remains unchanged but, bear 
this in mind, what it takes to win is radically different! 

No employer today would dare risk an important 
post in the hands of a man who had not learned the 
lesson of ’29. Why should he, when right at this 
moment he can pick and choose and get almost 
any man he wants at his own price? 

Business organizations are rebuilding—reorgan- 
izing forthe new conditions. Before it is over every 
man and every method will be judged in the cold 
light of reason and experience —then dropped, re- 
made or retained. This spells real opportunity for 
the man who can meet the test—but heaven help the 
man who still tries to meet today’s problems from 
yesterday’s standpoint! Out of the multitude still 


jobless there are sure to be many frantically eager 
to prove him wrong and take his place. 


Some Men Have Found 
the Answer 


Seeing these danger signs, many aggressive 
men and women are quietly training at home—are 
wisely building themselves for more efficient serv- 
ice to their employers. 

You naturally ask, ‘‘Has your training helped 
men withstand conditions of the last few years?’’ 

Our answer is to point to a file of letters from 
many of our students reporting pay raises and promo- 
tions while business was at its lowest ebb—together with 
a myriad of others telling of greater success during 
these recent months of recovery. 

Unusual evidence is ready for your investigation. 
We have assembled much of it in a booklet that is 
yours for the asking, along with a new and vitally 
interesting pamphlet on your business field. 

This is a serious study of the possibilities and 
opportunities in that field. It is certain to contain 
an answer to vital questions bothering you today 
about your own work and earning power. 

Send for these booklets —coupon brings them 
free. Be sure to check the LaSalle training that in- 
terests you most. We will tell you also how you 
can meet and take fullest advantage of today’s 
situation. No cost or A 
obligation—so why not 
mail the coupon now? 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 


Dept.683-R, Chicago 


Please send me —without cost or obligation—full information 


SUS ty PT 9 AERIAL at 


bout how I can, through your training, equip myself for the new 
roblems and opportunities in the business field I have checked. 


() Higher Accountancy Business Management 

() Law: Degree of LL.B. Traffic Management 

(JCommercial Law Business Correspondence 
Industrial Management Business English 
Stenotypy Salesmanship 

(J Modern Foremanship 


The Past rowing Prafrsnan 





i. igQallg Extension Ualversity 


A CORRESPONDENCE INSTITUTION 


idress ... 
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“PHEW-..AND FAR BETWEEN! 









































“MY SISTER IS NUTS about this guy. 
But that stinko pipe of his doesn’t help 
any. Think I'll swipe it...clean it... 
and refill it with some of Dad’s brand.” 








aw 





\ \ 


JUNIOR GOT HIS DIME, and Romeo got 
his dame! And they pledged their love 
with a ring—a ring of Sir Walter Ral 


eigh smoke—that mild, fragrant burley. 








IT SMOKES 
AS SWEET 
AS IT SMELLS . 





——"|_ ~FREE BOOKLET tells howto make your old 


How TO |) Pipe taste better, sweeter; how to break 
TAKE CaRE || im anew pipe. Write for your copy today. 

of | Brown & Williamson Tobacco Corpora- 
YOUR PIPE tion, Louisville, Kentucky, Dept. Y-9%6 


NEW RADIO PROGRAM =Sir WW alter Raleizh “Dog House,” 10:30 
EDST every Tuesday night, NBC Red Network. 
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I am a student of the American School, Chicago. 
A little more than half way through my course— 
already my increased knowledge has brought me 
promotion as a result of the hour or so a day I 
have been spending getting acquainted with the 
principles of the work I enjoy. I use only part 
of my spare time, so it doesn’t interfere with 
my home and social life, and certainly helps me 
on the job. 


| Am Getting Ready to Earn More Money 
.. . Preparing for a Bigger Job 




















I have been surprised at the practical manner 
in which even advanced work is explained. It 
is a lot easier than I had expected. I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to 20I felt pretty 
sure of myself. I didn’t take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 


You Can’t Win If You Don’t Try 
American School, Dept. GA46, Drexel Ave. at 58th St., Chicago 


ET CUT ALONG THIS LINE ---.-.---------- 


Try a Lesson Yourself —WNo Obligation 
American School, Dept. GA46, Drexel Ave. at 58th St., Chicago 


Please send me without expense or obli- 
gation on my part a copy of your Bulletin and an early lesson in the field I have selected. 





I have checked the line of work in which I would like a good job 


is Air Conditioning 0 Electrical Engineering 

0 Architecture ) Diesel Engineering 

0 Automotive Engineering O Drafting and Designing 

0 Automobile Repairing 0 Electric Refrigeration 

O Bookkeeping and 0 Heating, Ventilating, 

Cost Accounting Piumbing 

0 Business Management 0 Professional Accounting 

0 Civil Engineering Incl. C. P. A. Coaching 

O Aviation D High School 

0 Contracting, Building O Highway Engineering 
Cs o0 ot ddd wccentdamnbnneecscusns duane aaa ease 

SEO Me ee Terr City 


BULLETIN 
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Law — 
Liberal Arts (College) —_— == 
Mechanical Engineering a 


Merchandising 
Private Secretary 
Radio and Television 
Salesmanship 

Shop Practice 

Steam Engineering 
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INVENTORS 


PROTECT YOUR 

Get INVENTIONS WITH 

U.S. PATENTS 

MAIL COUPON FOR BIG 48 PAGE 
BOOK AND FREE FORM FOR 
RECORDING YOUR INVENTION 


FREE wuss 


IF you have an invention that is patentable—and 


want to secure for yourself your inventor’s sole 
right 1o profit from it--you can’t afford to lose 
time in securing the protection of a U. S. Patent 
Other inventors may be working On the same in 

volliien right now Our Big Book—*‘‘Patent 
Guide for the Inventor’’——will tell you the quick; 

est way to secure Patent Protection Our fees 
ire reasonable irrange convenient terms 
of payment 


SMALL INVENTIONS MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


be complicated to be 
and 10c stores 
which are 



































we can 


Inventions do not have to 
profitable when patented. The 5c 
flourish on simple patented products 
commercially successful 


RECORD OF INVENTION FORM FREE 

Use our FREE ‘‘Record of Invention’’ Form to 
in recording the descriptive outline of 
ind to establish the date of your 


assist you 
your invention 
invention 





Cee tee 


Request Our Book 
—NOW! Know ex 
‘ t wh at 

d lo t 
Mail the 
2 oe NOW! 


CLARENCE A. OBRIEN 
and HYMAN BERMAN 






(Please write or print plainly) 


' 88-D Adams Building, Washington, D. C. 
; Registered Patent Attorneys Before U. S. Patent Office 

I’ nd me at ‘ r Big Free 8-Pa Book Patent 
1 G e f ! I 1 pecia prepared Record 

f Invent f jue Ang t obligate me 

I 
1 Name TTT TTT TTT TT TTT TTT TT TTTTTT TTT TTT TTTT TTT TTT TTT TTT Te 
I 

Address simsteiiianccatbcdeal ctuniadtes 
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STORY OF A ONE-MAN HOUSE 


N THE outskirts of Ware, Mass., a 
O two-story frame house is rapidly 
nearing completion. No gang of carpen- 
ters can be seen, but in the evenings and on 
week-ends a young man works away there 
single handed. Floods and last year’s hur- 
ricane have hampered his task, but he re- 
fuses to be discouraged. The story of this 
man—a truck driver who turned carpenter 
in his spare time—is just one of many in- 
teresting news items about the National 
Homeworkshop Guild in the July issue. 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


—we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 34 years National Schools, a recog 
nized leader in the field of trade education, has helped 
wide-awake men to success. This million-dollar trade 
school will supply you with a sincere, honest state 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 

no misstatements; and a definite plan to fit you, 


Write Today 
For Full Details 


Mail the 


how you 





WE ARE DEFI- 
NITELY INTER- 
ESTED IN 
HELPING MEN 
OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 


coupon below. Find out 
ean get the finest in 
Diesel training without delay 
See how this great trade school 
operates and makes its facilities 
available 
Actual 


to every ambitious man 
work in modern training 
shops, a part of every man’s in 
struction Shop methods time 
tested for 34 years. Fascinating, ef. 
ficient preparation. Get the facts 
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NATIONAL SCHOOLS (established 1905) Dept 6-PSA 

4000 South Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE BOOK and information 
regerding Diese! Employ Opp Ri and Requirements 
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Please mention Popucar Science MONTHLY when writing 


Degree in 2 years 


B. S. Degree in Civil, Electrical, Me 
chanical, Chemical, Radio, Aeronau 
tical Engineering; Business Admin 
istration and Accounting. World fa- 
mous for technical two-year courses. 
Also short diploma courses (36 
weeks) in Surveying and Drafting. 
Non-essentials: eliminated. Tuition 
and living costs low. For ambitious, 
earnest estudents. Special Prepara 
tory Department for those who lack 
required high school work. Students 
from all parts of *the world. 56th 
year. Graduates successful. Enter 
June, September, January, March. 


SCHOOL OF Write for catalog. 
ENGINEERING 569 College Ave., Angola, Ind. 








HOW TO MAKE 


Stop wasting good film! Do away with unnecessary camera ex 
pense! Take a good picture every time! The kind you'll be proud 
to show. Sell your photos to magazines and newspapers. Our easy, 
convenient home-study course wil! show you HOW! Write today 
for FREE Catalog! UNIVERSAL PHOTOGRAPHERS, Dept. 36 
10 West 33 Street, New York City 


LEARN AVIATION 


IN LOS AN GELE S-Nation’s Aviation Capital 


2 Huge increases in Los Angeles aviation activity has insured 
good paying positions for California Flyers graduates. Only 
U.S. Government and industry approved school here in 
nation’s aviation capital, offering airline piloting, engi 
neering, mec hanics, drafting, aircraft constructior 
Learn in America’s most modernly equipped and strategically 
cated school. Low tuition. Write for interesting free catalog. 








EARN A DEGREE » AT HOME 


From A Chartered Institution of Higher Learning 

Employers Now Demand Cottege Graduates With Degrees 
88 Home Study College Degree Courses in Arts; Sciences; Philosophy; Education 
Public Health: Psychology; Sociology; Physic 8; Chemistry : Geology: Pol. Science 
Theology; Law : Busineas Training ; Accounting: Statistics; Adv : Agriculture; Sale 
Electrical, Civil, Mechanical, Drafting, Architectural, Automotive, Steam, Diese 
Aeronautical, Radio, Structural, Industrial, Highway, Petroleum, Mining, Marine 
Refrigeration, Air Conditioning, Chemical Engineering. Founded 1908. ¢ hartered 
McKinley - Roosevelt Graduate College, 4245 €iarendon Ave., Chicago 





Begin Today. Write for our Free Book, *‘How to Become 
a Good Penman t contains specimens and tells how 
others learned to write in spare time. Your name ele 
gantly 5 written on a card if you enclose stamp for post 
age rite today. The Tamblyn —— ead Penman- 
shio, 4 437 Ridge Bidg., Kansas City, M 


TRIAL LESSON IN 


@@ - DRAFTING 


More good jobs now in Drafting. Learn AT 
HOME in spare time (or at our Chicago School) 
Send post card for FREE TRIAL LESSON and 
see how easy to learn and get a good job. 


CHICAGO TECHNICAL COLLEGE 
G-216 Tech. Bidg., 118 E. 26th St., Chicago, !!!. 


OUSEKEEPIN 
MADE QUICK AND EAS 


New 566-page Hememaker's Handbeok a boon to women! Save time, 
money, energy doing housework. 1001 hints on cooking, buying, 
cleaning, managing. 600-recipe cookbook. FREE EXAMINATION— 
Send no money. Read it 5 days free. Then send only $1.98—or 
if not delighted return it and pay nothing! Don't be a slave to your 
home! Order now. Melsen Deubleday, Inc., Dept. P. $.6, Garden City, W. Y. 
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Follow 
This Man! 


Secret Service Operator 
No. 38 Is On The Job! 
Follow him through all the excitement of 
his chase after the counterfeit gang. See 
how acrafty operator solves a murder with 
tell-tale finger prints! Thrills! Mystery! 


F R E e J The Confidential Reports 
= No. 38 Made to His Chief 
Earn a Regular Monthly Salary 


Write for reports and free ‘‘Blue 
300k of Crime.’’ Learn how YOU 
“an become a Finger Print Expert, 





the Identification Bureausin 
America! Send for list of over 600 
bureaus employing our graduates. 
it home, in spare time, at small Write today! Literature sent only 
cost. Our graduatesrun47% ofall to persons stating their age. 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Avenue Dept. A-136,Chicago, lll. 





*HNICAL AND AP 4 L AED COURSES. Nonessentials omitted. 
ME AND MONEY SAVED Jegree 2yrs., diploma lyr. Elec 
trical, Mechanical, Arch itectural: Structural, Civil, Aeronautical, 
Highway. All courses include Air Conditioning, Electric Refrig- 
eration and Diesel. Short intensive courses sand. Smonthe in Elec- 
tricity. Power plant, Diesel-Electric, Elec Refrigeration, 
Drafting, Extensive modern equipment. LOW ‘TU ITION. Part 
time work for room and board fhousands of successful gradu- 
and fore gnilands Approved by Industry, end weed by educators, 
hort courses 





es in U.S 
ommended by alumni. One and two-ye ae coures S start in Sept., 
en year round. 40th y EAR. Residence cot 

FINLAY ENGINEERING ‘COLLEGE 


‘atalog free. 


1003 Indiana Avenue MOE ES. __Kansas City, Mo. 


ECHANICS-WELDERS 
rt eer i) we 


Good pay jobs for trained men in Auto and Diesel Mechan- 
ics, Electric Are and arte oi Welding. Complete courses. 

































Practical training omplete courses in body and fender 
bur ping pr painting, metal finishir 
Fine equip nt. Special low rate a\ 0 
after-graduation-plan Write today. ' 7 
Michigan Trade School 1 n ' 
3716 Woodward Ave. Detroit, Mich. & —— 
tial 
¢ DEGREE IN 
TWO YEARS 














B.S. Degree courses in engineering: Electrical, Civil, Chem., 
Mechanical, Radio and Television, or Aeronautical. 1 yr 
Mech. Drafting Intense, practical, thorough program. 
Large industrial center. Prep courses without extra charge 
Earn board if desired. Low tuition and living costs. Enter 
June, September, December, March. Write for Catalog 
Washington Blvd., Fort Wayne, Ind. 
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W. A. BICKEL & COMPANY, Dept. ¥- 69, 137 North Maries Street, Oak Park, me 
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BOUGHT - 


Write today for big FREE illustrated catalog explaining 
this amazing service. Used correspondence courses and 
educational books on every subject 100% satisfaction 
uaranteed. We buy for cash—we offer unbelievable 
argains Send your name on penny postcard at once! 


No obligation 
NELSON CO. 
F-202 Manhattan Bidg. 
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TUITION 
AFTER GRADUATION 


LU Finance Your Draining 
and include at NO EXTRA COST 
an extra 4 Weeks course in 


RADIO 


Mail coupon today for details of my **Pay 
after graduation plan’’ and famous Coyne 
**‘Learn by Doing’’ method of practical shop 
training for your start for success in this big- 
pay field as well as full particulars on the 
4 weeks Radio Course I am including to 
all who enroll now. Age or lack of money 
need not hold you back... Get training first; 
then take 12 months to complete small 
monthly tuition payments starting 5 months 
after you begin training. 


LEARN BY DOING 


Coyne Training is practical training, easy to 
grasp... you learn quickly by doing actual 
jobs on real electrical machinery in 
my shops. Not by books—not a corre- 
spondence or a home study course—you are 
trained right here in my big Chicago train- 
ing shops. You don’t need previous experi- 
ence or a lot of book learning. Expert in- 
structors guide you every ste p of the way. 
After my 12 weeks training in Electricity 
you can take my 4 weeks extra Radio 
course at no extra tuition charge. 


EARN WHILE LEARNING 
Job Help After Graduation 


Big things ahead in Electricity mean steady jobs, good pay, 
and a real future for many trained men in this fascinating “‘live” 
industry. Thousands of opportunities. Rush the coupon 
TODAY for Big Free Book with many photos of the great 
Coyne Shops in Chicago—Opportunities in Electricity and 
Radio—How we can train you for your start in this field and 
let you pay your tuition after graduation in easy monthly 
payments. If you need part time work to help with living ex- 
penses my employment department will help you. After gradu- 
ation you will be given Free lifetime employment service. 


DIESEL, ELECTRIC REFRIGERATION 
AND AIR CONDITIONING TRAINING 


Now included at no extra cost. Take advantage of this train- 
ing to increase your earning capacity. 


GET MY STORY 


I have a mighty interesting story to tell about my 

school that will interest any fellow who wants to 

get ahead Fill in the coupon today and 

mail it tomeand you'll get my big 

FREE Catalog and all the facts. H.C. Reurce 

SeSeeeeeeeeeeeeeea2aeaanaaacacae 

H. C. LEWIS, President, Coyne Electrical School, 

§ 500 S. Paulina Street, Dept. 69.73, Chicago, III. t 
Send me, without cost or obligation, your Big Free Book and @ 


details of Pay-Tuition-After-Graduation-Offer and 4 weeks § 
extra Radio Course. 


ADDRESS. 
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Well, Now That You Speak of It, 
Maybe We'll Try It 


Everysopy’s heard of messages being sealed 
up in bottles and set adrift on the ocean, to be 
found thousands of miles away and long after- 
wards. Well, a friend and I thought up a new 

angle. We filled several 

rubber balloons (cost- 

ADDRESS! i ing six cents) with some 

q ‘ hydrogen which we gen- 

%,- erated at home from the 

i 1) action of acid on zinc. 

> We tied the balloons to- 

D gether and hung a wa- 

terproof postal card be- 

neath them, then set 

the balloons and their 

cargo free. They were 

picked up by a fellow in 

Crabbottom, Va., 600 

miles away, who _ re- 

turned the postal card to us. We got a big kick 

out of the silly business! What’s more, we 

can’t think of anyone who wouldn’t have: Get 

several gas-filled balloons, tie the necks to- 

gether loosely, and attach a postal card 

treated with waterproof varnish. Why don't 
you try it?—R.H., Peoria, Ill. 


AT LAST, A MAN'S 


ys 


The Subject of Focusing 
Has Him Seeing Double 


MAYBE some reader can throw light on a mat- 


ter that’s got me seeing double. Just what is 
Look at a pencil a few inches 
away from you. Then look beyond it to a 
picture on a wall. Something has obviously 
happened to your eyes. You’ve moved them to 
line up with a new parallax, or angle between 
eye, the point being looked at, and the 
other eye. But is this really focusing, in the 
optical Isn't 
there an _ additional 
physical adjustment 
when the eyes look upon 
a more distant focal 
plane, just as there is 
with cameras, tele- 
scopes, microscopes, and 
other optical devices? 
And I’m not referring 
to the change in diam- 
eter of the eye iris, that 
compensates for light 
intensity. Another way 
of putting my problem 
is this: Is the human-eye lens of the fixed- 
focus type, with a hyperfocal range from zero 
to infinity? It doesn’t seem possible, or at all 
necessary, that it should be. Can one of your 
readers give me a short, nontechnical ex- 
planation ?—P.R., Washington, N. J. 


eye focusing? 


one 
sense? 


WHAT'S ALL THIS ABOUT 
EYE FOCUSING 7? 
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They Have Another Virtue— 
You Get Them for Nothing 


TuHatT article, “Flying Cameras Map Amer- 
ica for War,” in your May issue, certainly rang 
the bell with me. I’m a sucker for maps, any- 
way—just like to look at them. And that brings 
me to my reason for writing this letter—a hint 
I'd like to pass along to other readers who may 
share my enthusiasm for cartography. I have 
made a collection of the best automobile road 
maps—the kind you get at filling stations—for 
all the states of the Union. I find them much 
better than atlas maps for looking up places 
that figure in current events or in my histori- 
cal reading. They are much larger than any 
maps found in books, and show topographical 
details much better. That’s another blessing 
for which we can thank the automobile 

J.R.O., Buffalo, N. Y. 


Maybe Einstein Uses a 


‘‘Four-Dimensional’’ Language 

Your magazine is tops with me because of 
the way it takes scientific topics and projects 
and makes them accessible and understand- 
able to the layman. It would be tragic if the 
layman were forced to 
gather all his scien- 
tific knowledge by de- 
ciphering the  lan- 
guage of the scientist 
of today. Even the 
average college  pro- 
fessor cannot fully 
comprehend the _ fol- 
lowing words of Ein- 
stein: “The empirical 
quantum of the gravi- 
tational equation 
bridges the corpuscles 
of the material es- 
chatology by subliminal energy evolved coun- 
terclockwise out of analogous infinities.” 
More power to the editor!—S.A.S., Moorhead, 
Minn. 


WHO CARES, AS LONG, 
AS IT SOUNDS GooD? 


> 


That Tire-Inflating Theory 
Just Doesn‘t Hold Water 


IT SEEMS to me that W.R.S. has forgotten the 
main purpose of pneumatic tires when he sug- 
gests that water be used to inflate them. The 
limited elasticity of water would defeat this 
purpose. Just to show you, one cubic foot of 
water at a pressure of 375 pounds a square inch 
is reduced in bulk to .99999475 cubic feet. Air 
under the same pres- (Continued on page 14) 
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THOUSANDS MARVEL TO 
SEE THEIR SKINNY BODIES 


FILL OUT... 





As Wonderful IRONIZED YEAST 
Tablets Add 10 to 25 Pounds 
in a Few Weeks 


“CIENTISTS have discovered that thousands of 
J people are thin and rundown only because they 
ion’t get enough Vitamin B and iron from their 
daily food. Without these vital substances you may 
lack appetite and not get the most body-building 
good out of what you eat. 
Once these substances are supplied—and you get them 
now in these amazing little Ironized Yeast tablets—the 
nprovement that comes in a short time is often astonish- 
ng. Thousands report wonderful new pep, gains of 10 to 
25 pounds in a few weeks—complexions naturally clear—a 
new natural attractiveness that wins friends everywhere. 
Food chemists have found that one of the richest 
surces of marvelous health-building Vitamin B is the 
pecial rich yeast used in making English ale. Now by a 
istly process, this rich imported ale yeast is combined 
ith Vitamin B concentrate from yeast and with 3 kinds 
of strength-building iron. 
The result is these new, easy-to-take Ironized Yeast 
blets, which thousands of formerly skinny people who 
eded their vital substances hail as one of the greatest 
eight-building, health-building discoveries of all time. 


Make this money-back test 


Get Ironized Yeast tablets from your druggist today. If 
ith the first package you don’t eat better and FEEL 
better, with much more strength and pep—if you’re not 
nvineed that Ironized Yeast will give you the normally 
ttractive flesh, new energy and life you have longed 
’ the price of this first package promptly refunded. 
Only be sure you get genuine Ironized Yeast, and not 
me cheap, inferior substitute which does not give the 
me results. Look for ‘“‘IY’’ stamped on each tablet. 


Special offer! 


» start thousands building up their health right away, 
make this special offer. Purchase a package of 
mized Yeast tablets at once, cut out the seal on the 
x and mail it to us with a clipping of this paragraph. 
will send you a fascinating new book on health, 
yew Facts About Your Body.’’ Remember, results with 
first package—or money refunded. At all druggists. 
ynized Yeast Co., Inc., Dept. 456, Atlanta, Ga. 


IMPORTANT Fa 


Beware of substitutes. 
Be sure you get genuine 
IRONIZED YEAST. 
Look for the letters“1¥” = posed by 
on each tablet. -—~ 
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sure is reduced to .04 cubic feet. Besides this, 
water would tend to rot the inner tubes, there 
would be danger of freezing, and heat gener- 
ated by traveling would be dangerous. Finally, 
take proper care of the modern, air-filled tires 
and they won't blow out anyway!—R.E.McC., 
Honey Grove, Tex. 


This Fellow Had His Pie 
And Ate It, Too 


Tus is a tale of what some bumpkin did to 
my pumpkin. One night a couple of friends 
were in my dining room helping me to cut up 
half of a pumpkin pie, according to L.P.B.’s di- 
rections in the April issue. Some guy witha wide- 

angle mouth sneaked 
into the kitchen and bit 
a circular hunk out of 
the edge of the other 
half. After some figur- 
ing, we found that he 
had bitten out just one- 
third of that half pie. I 
pose this for members of 
the Pi Eta fraternity: 
What is the distance be- 
tween his front teeth 
and his tonsils? In an- 
swer to the April prob- 
lem, the three pieces of 
pie of equal cubic content are found to be cut 
with angles of 82 degrees, 14 minutes, 40 sec- 
onds; 54 degrees, 32 minutes, 40 seconds; and 
43 degrees, 12 minutes, 40 seconds.—S.A.M., 
Sykesville, Md. 


““Season’’ Saving, Like Daylight Saving, 
Was Old Stuff to the Druids 


Reaper A.K.P., of Buffalo, who is annoyed 
four times a year when a new season starts 
with either a solstice or equinox instead of 
when the weather begins to change, is really 
advocating a return to the calendar of the 
druids. The names of the quarter days, Hal- 
lowmas, Candlemas, Beltane, and Lammas, 
persist in Great Britain, and the celebration cf 
some of them persists in our folklore. The day 
before Hallowmas, for 
example, is our Hallow- 
een. Cheer up, A.K.P. 
If a groundhog or any- 
body else can really de- 
tect spring beginning in 
Buffalo on the first day 
of February, it, or he, 
as the case may be, is 
an irrepressible  opti- 
mist. By the way, I’ve a 
friend who thinks that 
those sections of the 
country that now have 
daylight-saving time 
will eventually come to realize what he says 
are its “many advantages,” and that they will 


WHO SAYS | CAN'T TELL 
WHEN SPRING IS HERE ? 
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then pass laws making it a year-round custom. 
I leave it to your readers to decide if they 
want to get to their offices in winter before 
sunrise.—O.B.J., Ann Arbor, Mich. 


Quick Watson— 
The Antiaircraft Spray Gun! 


THE subscriber who suggested that artificial 
fog and smoke screens be created in emergen- 
cies to prevent air raids 
by enemy bombers was 
on the right track, if 
I'm not mistaken. Here’s 
another idea: It may 
sound strange, but don’t 
you think a “smoke 
screen” of finely sprayed 
cotton fluff would stop 
an airplane’s engine? 
That is, couldn’t defen- 
sive planes whisk 
through the air in front 
of invading bombers, 
spraying some _ such 
stuff in their paths to clog up intakes, bearings, 
cooling systems, and so on? Silly or not, if 
these thoughts inspire even the faintest nu- 
cleus of a successful way to prevent air raids, 
and so perhaps prevent wars, I'll be the proud- 
est man in the world.—G.D., Passaic, N. J. 


Money Never Did Worry Gus— 
That’s Joe Clark’s Department 


UNLEss he has some secret, low-price source 
of supply, I am afraid our old friend Gus Wil- 
son was a bit optimistic on the price of the 
fluid ounce of mercury used in his recently de- 
scribed motor tester. The best price I was able 
to obtain was around one dollar and fifty cents. 
But then, Gus always 
has been able to find 
some inexpensive solu- 
tion to most of his prob- 
lems, so maybe he’s 
found cheap mercury, = 
too. Regardless, though, 

I think that particular 
story was swell and I 
hope Martin Bunn will 
give us more like it. 
Here’s for more service 
stations like the Model 
Garage and more me- 
chanics like our good 
old friend Gus Wilson.—E.T.L., Newark, N. J. 


HOW THE HECK AM I 4 
GONNA SPRAY THIS: 


AH, FAN MAIL! 
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Reader Unraveled 
the Roll-of-Tape Problem 


THE roll-of-tape problem submitted by H.S.H. 
in the March issue is rather simple and involves 
an easy algebraic expression. The length of 
the tape times the tape thickness equals the 
area of the rolled tape, (Continued on page 16) 
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u are mechanically 


—lt yo 
Mea inclined and interested in 


the Hemphill Diesel training pro- HEMPHILL DIESEL SCHOOLS own and operate resident 


| : rams, which have been developed training schools and shops at these eight important 
. nvestigate 8 P marine and industrial centers— 


over a period of years and repre- Boston—1!16 Brookline Avenue. New York—31}-32 

sent the accumulated experience of many American Queens Boulevard, Long Island City. Detroit—2345 

and European Diesel engineers. West Lafayette Boulevard. Chicago—2006 Larrabee St. 

Memphis—431! Monroe Avenue. Los Angeles—20! 2 

; : a San Fernando Road. Seattle—513-S Dexter Avenue. 
Diesel and Diesel-electric training. Vancouver, B. C.—1365 Granville Street. 

You may start the course at a for cep a “" accepted from 

‘ nglisn speaking students residing in foreign ntri 
home, and complete it in any of, Wate cor anneiae ae 9 — 


the eight shops and laboratories operated by the 


Hemphill Schools—America’s Original Exclusive Diesel BSS eae 


Training Institution. ‘ 7 

8 Hemphill Diesel Schools (150 nearest address) 3 
Gentlemen—Please send free ‘‘March of 
Diesel’ and information on your Diesel 
training courses. a 


Free copy of 16 page booklet a 

“MARCH OF DIESEL” pictures 

Diesel’s wide usage, many inter- ae 
esting applications, and explains Hemphill training NAME____— oa ee ———s 
facilities. Send coupon for your free copy. 4 STREET | 


B city __.., STATE acate Oe 








WOW PL who never thought 
they could! 


SURPRISED 
canna WOULDN'T 


FRIENDS fr . QUICKLY 
AT HOME TAKE $1000 


My friends are b I didn't dream » “ j FOR COURSE 
surprised at i I could actually 3 j 
the different learn to play - I have learned 
piece I can , \ without a teach ‘ie ‘ to play by note 
ilready play. / P mm er. Now, when in a little more 
: I play for people : than a month 

_ they hardly J I wouldn't 

ho yur believe that I take a_ thou- 

method f learned to play p, sand dollars 
learning so well in so J “om for my course 
B. " , Bronx, short a time S.E.A., Kan 

mm. 4. Se,” B sas City, Mo 


You, too, can play any instrument by this EASY A-B-G Method 


Y OU think it’s difficult to learn music? Thousands of too, can learn to play your favorite instrument—in your 
others have, too! Like you, they longed to play some spare time at home. Never mind if you have no musical 
trument, but they thought it took years of tedious study knowledge or training. Just read the illustrated booklet 

practice to learn examine the demonstration lesson. (Instruments supplied 
Then they made an amazing discovery! They learned about when needed, cash or credit.) U. 8. School of Music 
onderful way to learn music at home—without a private 86 Brunswick Building, N. Y. C., N. Y 
cher—-in a surprisingly short time They wrote to the Actual pupils’ names on request. Pictures by professional 
S. School of Music for the facts about this remarkable models 


rt-cut method. The facts opened their eyes! And, in FREE DEMONSTRATION LESSON AND BOOKLET 


addition, a free Demonstration lesson 

LEARN TO PLAY | showed them how easy it was to learn. e. - SCHOOL OF music iia al 

Pj nag ong Thus thousands of men and women 86 Brunswick Bidg., New York City, N. Y. 

Violin yo ae have studied music at home this Send me your amazing free book, ‘‘How You Can Learn Music in Your 

)¥iolin Saxopnonel simple,A-B-C way. Now, everywhere Own Home," with inspiring message by Dr. Frank Crane; also Free 

Organ Mandolin music-lovers are enjoying the thrill- Demonstration Lesson and particulars of your easy payment plan 

| _ Tenor Banjo ing satisfaction of creating their own : 

| Hawaiian Guitar music. They have found the key to Name 

| Piano Accordion good times, popularity and profit. 

| Or Any Other 
Instrument 
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Ow Keaders Say 


assuming that the roll is a true cylinder in 
shape. After the operations are completed, the 
following facts come to light: The original di- 
ameter of the roll was 19.47 inches. There are 
thirty days left to finish the roll, with a hang- 
over of 25.5 inches on the thirty-first day. 
E.G.W., Berlin, N. H. 


In Other Words, He Was 
Mixed Up on His Metaphor 


“PHOTOGRAPHY has become a sort of Esper- 
anto, replacing the English language,” declares 
A.E., of Brooklyn, N. Y. 
I fear he doesn’t under- 
stand the fundamental 
idea of Esperanto, the 
international language. 
Esperanto was never in- 
tended to replace Eng- 
lish or any other lan- 
guage. It’s an auxiliary 
language providing a 
common ground of un- 
derstanding between 
peoples who speak dif- 
ferent languages. Learn 
it in addition to your 
own language, not in place of it. Certainly, 
mutual linguistic understanding among peo- 
ples of all the world is a great force toward 
world peace. Please believe me that Esperanto 
is in all respects a neutral language, with no 
nationalistic connotations whatsoever. That 
is only one of the reasons why we Esperan- 
tists are so enthusiastic in urging its wide use. 

W.B., Cambridge, Mass. 


YEAH, AND ALOT EASIER 
TO SPREAD FOREIGN, 
RADIO PROPAGANDA - 


Bored ‘‘Air-Line Commuter’ 
Is Taken for a Ride 


It’s just too bad about D.M., of New York 
City, who gets so bored when he rides in a plane 
that he wants a portable radio to listen to. I 
suppose that if he stood on the edge of the 
Grand Canyon he would wish for a portable 
television set so he could watch somebody do 
the shag. If airplane passengers weren't so 
anxious to look sophisticated and make each 
other believe that they have spent all their 
lives in the air, they might find it mildly inter- 
esting to watch the operation of the plane, the 
ground lying so far below them, and the beauty 
of the sky and clouds. Of course, I’m just a 
simple country boy, not an “air-line commuter.” 
I’ve made only one trip in a plane, but that time 
I managed to pass the time all right, without a 
dull moment. It reminded me of the story about 
the little boy who went on a plane trip with his 
mother. For the first hour or two he sat with 
his nose pressed against the window, looking 
out. Finally he had to tear himself away to go 
to the lavatory at the back of the plane. When 
a half hour passed and he hadn’t come back, 
his mother went to look for him. As she opened 
the door he exclaimed to her: “Gee, Mom, you 
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can see the ground a lot better from in here 
than you can through those old windows!”’— 
M.A.B., Dodge City, Kans. 


Anyone Got Plans 


for Making a Miniature Camera? 

IT PLEASES me_ very 
much to know that 
P.S.M. takes a great in- 
terest in the many 
phases of photography, 
such as the _ cut-film 
adapter for roll- film 
cameras, in a recent is- 
sue, and many other 
useful photographic de- 
vices. I’m quite sure 
other readers’ besides 
myself would like to see 
an article on making an 
inexpensive miniature 
camera. How’s chances?—K.L.H., New York 
City. 


CAMERAS FOR ANY PRICE 
AND You WANT TO 
BUILD ONE! 


Article on Fixing Microscopes 
Got Him out of a Fix 


THE article, “Reconditioning an Old Micro- 
scope,” could not have been published at a more 
appropriate time for me, as I have purchased 
an old, old microscope from a friend. It was 
made in 1876, and I’ve never seen anything 
like it before. It has a double eyepiece, a me- 
chanical stage, and so many other features that 
it would take a whole page to describe its com- 
plex structure. Now it will be much easier for 
me to fix it. Many thanks for the timely ar- 
ticle—T.B.R., Paterson, N. J. 


Aussie Wants Follow-Ups 


on Those Engineering Projects 

ALTHOUGH it is hard to suggest any improve- 
ments to make on your fine magazine, I do feel 
that there is one thing that would make a fine 
addition. In past issues, you have published a 
great deal about new engineering projects that 
have interested me tremendously—“Electricity 
Conquers the Arctic,” 
“Electricity from Ocean 
Tides,” ‘Radium from 
the Ocean Floor.” The 
material you gave in the 
original articles was 
fine, but I, and I'll wager 
a lot of other readers, 
like to follow’ these 
things up, so why not 
publish a page or so 
each month reporting 
on the progress of these 
various undertakings as 
well as on the many new 
inventions you describe?—K.G., Wentworth 
Falls, Australia. 
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ELECTRICAL 
ENGINEERING 


* ONE YEAR Residence Course 
Prepares You for Technical Positions 


Thorough training in minimum time. Com- 
bines theory with practical work in well- 
equipped laboratories. Experienced faculty and 
complete facilities provide training essential for 
technical careers. High employment record is 
industry’s endorsement of Bliss _ training. 
Thousands of successful graduates. Suburban 
campus; modern buildings; dormitory; dining 
hall. 47th year begins Sept. 27. 
CATALOG. Give age 


Yi BLIS ELECTRICAL 


SCHOOL 
106 Takoma Ave., | Ave., Washington, D D. c. | 


- Become an expert 
photographer 


Home or in our modern completely 

equipped studios. For pleasure or career. Com- 

mercial, News, Portrait, Advertising, Natural 

Color, Motion Picture photography. Individual in- 

struction by noted experts. 29th year. Free booklet, 
NEW YORK INSTITUTE OF PHOTOGRAPHY 

10 West 33 Street (Dept. 5) New York City 


Train at 








LOW AS 


Correspondence Courses In 


RADIO and ELECTRICAL ENGINEERING EJ 


Par hg ne ENGINEERING. Get good grasp of wide electrical 
Modern. Very paderstandab le. Theory made easy. 
RADIO ENGINEE tra fine course in radio, public address, photo 
rk rains you e = p— service man, real vacuum tube technician 
either course. Deferred Bene ip plan. Experiment kits furnished. 
school catalogs, student magazines, etc 


NLY $25 
FREE Write for free copies of 
LINCOLN ENGINEERING SCHOOL,Box 931-S-6,Lincoin, Nebr. 


REAL JOBS OPEN! 


LEARN AUTO — DIESEL MECHANICS 
QUICKLY! 


worry with a low-pay job. Auto-Diesel mechanics 
real opportunity to get a real job. Write either 

experience!) for low tuition rates. Information 
ite Dept. 6-6 


McSWEENY TRADE SCHOOLS, octet. Sater” 


NEW, low cost, patent me thod makes Color glazed 
potte ry without molds. No ex perience nee 7 a“ se only sand 
ement, cheap materials. Make glazed tiles 8 stone 
etc Money making business. Send 10x fODAY vy bea klet 

colorplate, cost data, details. Descriptive folder Free 
NATIONAL POTTERIES COMPANY 
13 W. 26th St. Minneapolis, Minn. — 


FAILURE? Are you discouraged, ‘ bewil dered, seeing 
others forge ahead to succe wealth 

power while you remain in the ranks Do you ever ask what 

it is that makes them successful where you fail, when they 

have no more intellig than you? Don't give up 

ean ‘: you! Send your name and address to B.C Met ulloch, 
esk 6, Pershing Square Bldg., New Roche _N Y. 


my WORLD’ 'S LOWEST PRICED 
A ADDING MACHINE "cess 


FREE TRIAL 

GUARANTEED ACCURATE. Not a $950 
toy. Operates with only a finger flick ONLY 2 
Adds, subtracts, multi lies, divides, TOTAL COST 
Counts up to a million *ays for itself SEND NO 
over and over. Ideal Gift—for Business MONEY 
Income Tax and School use. MONEY BACK GUAR- 
ie = Send name and address. Pay postman only $2.50 plus 
Best Send full cash if outside U.S.) Money backin 10 jays 
t not’ delighted. AGENT: Ri 

CALCULATOR MACHINE COMPANY Mtr 
DEPT. 406, P.O. BOX 1118 HICAGO, 


ectric 
T uition 


offer 
school (25 
FREE! 

















soncrete 


Room 7 


ence 


He 


m5 


ILLINOIS 


Please mention Porpucar S¢ 


JUNE, 1939 


} 


IENCI 


learn at prictie to Make 
30, 850, $75 a WEEK 


completed 20 
lessons, ] ob 
tained my 
Radio Broad 
cast Ope 
tor’slicense and immediately 
quae d Station WMPC, where 
am now Chief Ope rato P, 
HOLLIS F. HAYE 
Madison St., Lapeer, Mich: th. 


Own 
Business 
Pays 


$3 
a Month 
**l now have 
my own Radio 
business 
shows 
hun 
dred dollars a month profit 
thanks again yl 5 ae 
RANK TT 


Radio s 
REESE. 39 N. Felton St - 
Poilade iphia, Penna 
Over 
$1,000 
Betore 
Graduating 
“Before 
completing 
half the N.R 
Course I 
was servicing 
sets and 
made $1,000 
to $1,200 before graduating 
I am doing Rad io oer, ice 


ALDIDG a, 
128 Shepherd St 
burg, Va 


Radio breadcasting stations employ engineers 

operators, station managers and pay well for 
trained men. Fixing Radio sets in spare time 
pays many $200 to $500 a year—full time jobs pay 
as much as $30, $50, $75 a week. Many Radio 
Experts open full or rt time Radio sales and 
repair businesses. Radio manufacturers and job 
bers employ testers, inspectors, foremen, engi 
neers, servicemen in good-pay jobs with oppor 
tunities for advancement. Automobile, calle “e 
aviation, commercial Radio, loud speaker systems 
offer good opportunities and a future. Television 
promises to open many good jobs soon. Men I 
trained have good jobs in these b ranches of Radio 


Many Make $5,$10,$15a 
Week Extra in Spare Time 
While Learning 


The gay you enroll | ‘start sending Extra Money 
Job She show you how to do Radio repair jobs 
Th vecbeo™ out your training I send plans and dire 

that made good spare time money—$200 to 

for hundreds, while learning. I send you 

ial Radio e pay = body onduct experiments, 
build circuits cal e perience, a x 
GIVE YOU A’ MODERN, PROFESS AL 
WAVE, ALL-PU ag RADIO SET Ser Vic 
ING INSTRU MEN T to help you make good 
money fixing Radios while learning and equip you 
tor full time jobs after graduation. 
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in Radio It’ 
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AUDELS Carpenters 
and Builders Guides 
4 vols.$6 


Inside Trade 

for Carpenters, Bu 

ers, Building arco ay and 
all Woodworkers. These 
te ides give you the short-cut 


» . systems and 
money saving suggestions. An 
easy progressive course for the 

ntice and etudent. / 
ctical daily helper and 
Quick Reference for the master 
worker. Carpenters every- 
where are using these Guides 
as a Helping Hand to Easier 
w etter Work and Bet- 
To get this assist- 
a eaitia eA. 
in an mai . 
Inside Trade Information On: PON‘ bow.” 
Tlow to use the steel square—Tlow to file and set 
saws—How to build furniture—How to use @ 
mitre box—How to use the chalk line—How to use 
rules and scales—Ilow to make joints—Carpentera 
arithmetic—Solving mensuration problems—Es- 
timating strength of timbers—How to set girders 
and sills—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gar- 
ages, bungalows, etc.—How to read and draw 
plans—Drawing up specifications—How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
steel square—How to build hoists and scaffolds— 
kylights—How to build stairs—How to put on 
interior trim—lHow to hang doors—How to lath— 
lay floors—LHow to paint 
. s 


THEO. AUDEL & CO., vt oe 23rd St., New York City 


Mail Audels Carpenters nd B Ide des, 4 vols., on 7 days’ free trial. If O.K+ 
I wil $1 ir i ly u unbl $6 ie} sid. Otherwise 1 will return them 
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in 190 — at Home 


of 18-50 make $10.00 to 
entifle Swedish Massage and 
i big demand from Hospitals 
petvate patients as well as 
rown 


inte ion in your own home 
I throug our ome ! course Same 
ir NATIONALLY KNOWN re lent school 
awarded upon completion of the course 
t mpleted in 3 to 4 months. High School training 
isnot necessary. Many earn big money while learning 


Anatomy Charts & Booklet FREE 


natomy 
Charts Enroll now and we will include 


uniform coat, 
medical dictionary patented reducing roller and 
Hydro-Theray — without extra cost. The 
red ng ur may be worth many times 
tion fee 

Send coupon now for Anatomy Charts and booklet 
containing photographs and letters from successful 
agraduates. These will all be sent postpaid—F REE. 


he modest tu 


THE College of Swedish Massage (Successor to National College of Massage) 
Dept. A70, 30 E. Adams St., Chicago 

You ay send me FREE and postpaid, Anatomy Charts, booklet con 
taining photographs and letters from graduates, and complete details 
f vour offer 
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> WHAT STRANGE 
POWERS 
Did The Ancients Possess? 


WHERE was the source of knowledge 

that made it possible for the ancients 
to perform miracles? These wise men of the 
past knew the mysteries of life and personal 
power. This wisdom is not lost —it is with- 
held from the masses. It is offered freely 
TO YOU, if you have an open mind. Write 
for free sealed book. Address: Scribe w.#.v. 


She ROSICRUCIANS 


San Jose (AMORC) California 
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FREE BOOK CATALOG 


Send for our new 36-page catalog of latest technical 
and scientific books of all publishers. Chemistry, 
Physics, Mathematics, Medicine, Metallurgy, Biology, 
Business and many other important subjects. It’s 
yours for the asking. Just mail a 3c stamp to cover 
postage 
Chemical Publishing Co. of New York, Inc. 

148 Lafayette St. (Dept. 12) New York 








Write today for big FREE illustrated catalog explair 
zir A Used correspondence course 
on every subject 100 at 
We nay for cash—we offer 
Sends our pame on penny postcar« 
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. gathering butterflies and mot! 
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’rospectus ‘te rm ‘pefore sending any butterflies. 
MR. SINCLAIR, DEALER IN INSECTS 
Dept. 7, Box 1830 San Diego, Calif. 





TOONIN 


FREE TRIAL LESSON in CARTOONING. Cash in on your sense 
of humor with professional cartoons—AT HOME—BY MAIL. Send 
stamp fot FREE TRIAL LESSON and further details. MooN GAG- 
CARTOON SCHOOL, Box 106--Dept. B, Fall Creek, Wis. 
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The World's aoueees Laboratory Making Dental Plates Only 


cajoy BEAU TIEGE 


Natural -Looking | 


FALSE TEETH 


LOWEST PRICES 


We make—BY MAIL—the World’s No. 1 FIT-RITE 
60 j Dental Plates for men and women—from impressi« 
‘ taken in your home. Thousands of ple -- ed patror 
TRIA > MONEY- — FS grew ay Yo BE SA1 
L FIED Monthly payments sossible. FREE moutt Reg, ti 
and Catalog WRITE TODAY! ¢ Johnson, Pres 


UNITED ‘STATES DENTAL COMPANY 
Dept. 642 1555 Milwaukee Ave. Chicago, !!!. 
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Get Into AVIATION 
Train At LINCOLN 


Now is the time to get into Aviation! 

\ Pilots earn up to $6000 a year! Me- 
j chanics and Engineers also get big pay! =Pre- 
pare at this Lincoln Government Approved School for a 
good-pay position and your Government Rating as Pilot or 
Mechanic or as Aeronautical Engineer. Learn to fly our 
fast modern airplanes; to design and build advanced type 
airplanes; to overhaul, repair and rebuild airplanes and 
gngines. We teach you how and assist Graduates in locating 

ositions. WRITE TODAY for complete information. 

LINCOLN AIRPLANE & FLYING SCHOOL 

616 Aircraft Bide. Lincoin, Nebraska 


New York 
Eleectrieal 
Ask for free School 


illustrated booklet 


40 West 17th St., N. Y. C. 
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ifli Send YOU 


THIS FINE SUIT= 


Will You Wear It and Show It to Friends? 
# I need a reliable man in your town to wear a fine, made- 
; to-measure, all-wool DEMONSTRATING SUIT—ad- 
vertise my famous Union clothing—and take orders. You 
can make up to $12.00 in a day. My line contains over 150 quality 
woolens,alisensational values, guaranteed, ggnnecd noexperionce 
or money. Isup ly everythin Tequired FRE of exten cost. Write 
me today for FREE details. GRAVES STONE LO CORP., 
1300 W. Harrison Street, Can T- 821, Colange, Utinois. 


DON’ T BUY—SAVE $$$ 
ON RADIO SETS—PARTS, TUBES, PHONOGRAPH 
RECORDS—UNTIL YOU HAVE SENT FOR OUR 
NEW GIANT MONEY-SAVING CATALOGUE. 
UNITED RADIO COMPANY, DEPT. Z, NEWARK, N. J. 








PIANO — HAWAIIAN (STEEL) GUITAR 
SPANISH GUITAR.. 


.easily learned at home 

yme a skilled musician by our simple, short-cut note method. Play songs al- 
st instantly. COST LESS THAN 2c A DAY! Money back guarantee Write for free 
ails.| HAMANN INSTITUTE, 3015 No. 24th Place, Dept. F-3, Milwaukee, Wis. 


4~A% LEARN CARTOONING! 
ING ae Ok 
> Let a nationally known cartoonist teach you this fascinating 
Vn profession by mail. PERSONAL instruction, just like private 
tutoring. This course contributed to, and recommended by 
\ ) America’s foremost cartoonists. Write for free details 
Dorman H. Smith, Box 5970, San Rafael, California. 


JOBS in RADIO-TELEVISION 


Extension and resident training in television, aviation and police radio. 
Let us tell you how we train men, fit them for good jobs, help them get 
jobs. Write for catalog Affiliated with KMB C, major network station. 
Address MIDLAND TELEVISION, Inc.,104-F Power & Light Bldg. Kansas City, Mo. 


CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
ence Monthly, Dept. 69, 353 Fourth Ave., New York, N. 
I'll bring you complete supplies and instructions on how 
make easily several dollars a week in your spare time. 














CATALOG AND COUPON 


Return coupon ~~ order for Fireworks and get big 35c 
box of SALUTES FREE Box $-150 


SPENCERFIREWORKSCO., pork. ono 
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New Built-In View Finder! Faster £4.5 Lens 


Wouldn't you like to own a fine movie camera? Now 
you can afford it! The sensational new 1939 UniveX, at 
only $15 gives you the precision performance...the sim- 
plicity of operation... the brilliant, true-to-life results 
you'd expect only from highest-priced movie cameras! 
This year, get in the movie camera class with the sensa- 
tional new 1939 UniveX! It’s the only camera that takes 
movies at less cost than snapshots! (Useseconomical69¢ 
UniveX cine film.) See the new UniveX at your dealer's 
today! Or send coupon for free illustrated booklet. 
UNIVEX MOVIE CAMERA PRICES START AT $995 
| UNIVERSAL CAMERA CORR — | FREE BOGEN 


Send me illustrated booklet which describes the New 
1939 UniveX Cine "8" and its sensational guarantee. 
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BOOKS SENT FREE! 
ON APPROVAL 

5 VOLUMES BRAND NEW EDITION 

Only 15 minutes a day with these WON- 


DER BOOKS can prepare you for a good 
drafting job in less than a year. Mechani- 


For Beginners cal and architectural drafting from simple 

or Ex rts straight lines to important complex plans. 

pe A step at a time! Built especially for be- 

Written, so you can Sinners, for men with only grammar 

understand every word, Schooling. Drafting room practice, PLUS 

by 22 well known engine ENGINEERING, made easy and clear. 

eers and architects. De- Includes complete information on blue print 

Luxe fiexible binding, re ading for building and machine trades 
as » 9 avea . ° 

nearly 2,000 pages, Big Field Big Demand Big Pay 


1546 blueprints, charts 
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Complete set of drawing instruments if you 
send for these drafting books NOW 
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est of German silver, are absolutely 
accurate and are packed in velvet lined 
leatherette pocket case. Real $10 
value, but included with these books. 
AMERICAN TECHNICAL SOCIETY 
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Sanne Technical ‘Society, Dept. DA20, Drexel at 58th St., 
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the profitable radio industry No exag 

gerations no misstatements Mail 
upon today. “Send for your free copy 

Real facts on radio employment re 
fuirements. © You need real experience 
National offers complete training with 
mlern equipment 


NATIONAL 
SCHOOLS 
Los Angeles. 
eguest for FREE BOOK of DETAILS 


NATIONAL SCHOOLS, 
Dept.6-Psk 4000 S. Figueroa St., Los Angeles, Calif. 
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The new sensation in men’s shoes — 
The Chippewa Clipper. It zips on and 
off in a “jiffy”. Right now is the right 
time to get into a dignified and highly 
profitable shoe business of your own 
with this fast seller, and a complete line of almost 
250 styles of dress, work and sports shoes. Prices 
as low as $1.98 a pair. Free 10-second demon- 
Strator sells super-comfort air-cushion 
shoes like magic. 





















Manufacturer established 35 years 










wants salesmen © experience need- 
ed. Write for complete sales kit. It’ 
free! 
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_Dept. S-37 S-37, Chippewa Falls , Wiscons sin 
Maximum training minimum time; 
Personal instruction 40th year. 
Catalog free Residence course in 
three months. 


practical and theoretical. Modern 
FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 


equipment, experienced teachers. 
RADIO ENGINEERING 










RCA Institutes offer an intensive course of high standard ; 
embracing all phases of Radio and Television. Practical 
training with modern equipment at New York and Chicago 3 
chool Also specialized courses and Home Study Courses 
under ‘‘No obligation’’ plan. Catalog Dept. PS-39. ; 


RCA INSTITUTES, Inc. 


1 Radio Corporation of America Service 


New York 1154 Merchandise Mart, Chicago 
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AT HOME IN YOUR SPARE TIME under 
personal supervision of the famous cartoonist 
NORMAN MARSH creator of ““‘DAN DUNN ap 
pearing every day in big papers. Suecess—Fame— 
Real Money may be Yours when you learn Marsh 
easy simple methods and secrets. Send name and 
iddre for free details of MARSH'S Personal course 


. ACT TODAY 
NORMAN MARSH SCHOOL OF CARTOONING 


4554 Broadway Dept. F-200, Chicago, ill. 
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— t radio fits your pocket or purse 
aller than cigarette package! ‘Recei t 
s with clear natural tone. NO CRYSTALS 10 a 
ae nee only one moving par AUD 
ENTIRELY 





PHON superior performance 
NEW PATENTED DESIGN as enclosed gear 
luminous dial for perfect tunin zg. Many owner 
port amazing reception and distance. 

ONE YEAR GUARANTEE 
Sent complete ready tolister th instructions for use in homes, office 
in bed, et — ONLY A ‘SECOND TO CONNECT-—NO ELECTRICITY NEEDE Db! 
SEND NO MON by a y cera p ote on arrival or send $2.99 
(Check , M.¢ wilit omplete postr A most unusual va 
ORDER Nt Wi! MIDGET. ‘RADIO co., “Dept. PS-6, Kearney, Nebr. 
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PUT THIS NEW 


l4-TUBE wi: 


CHASSIS IN YOUR CABINET 









Here it is! A big, powerful, new 
14-tube world-wide Midwest. At 
its sensational factory-to-you price % 
of $19.95, this new 1939 radio is 

the biggest bargain i in Midwest's nineteen 
years of pioneering! Absolute satisfac- 
tion guaranteed on a money-back basis. 

UP TO $40.00 TRADE-IN 

Send Ic postcard or write for new FREE 1939 
catalog telling all about our trade-in allowance 
offer of up to $40.00 on latest Midwest 17-tube, 
5-band radios, also Easy-Pay Plan details. 


Dept.59-NN Midwest Radio Corp. Cincinnati, 0. 


WITH TUBES 
AND SPEAKER 












OFFERS YOU GREAT FUTURE! 


Demand for trained aircraftsmen is increasing and already ex- 
ceeds supply. Curtiss-Wright Tech, Aviation’s foremost and 
oldest school, is located on Grand Central Air Terminal in 
heart of the aircraft industry and specializes in training 
MASTER MECHANICS and AERONAUTICAL ENGINEERS. 
(No flying involved.) Graduates are obtaining immediate 
employment. Write for details NOW Dept. P.S. 6 


Curtiss-Wright Technical Institute, Glendale (Los Angeles) Celifernie 


STUDY ENGINEERING :. HOME 
EARNA DEGREE at Home 


From A Chartered Institution of Higher Learning 
Employers Now Demand College Graduates With Degrees 
Home Study College Degree Courses in Electrical, Civil, Mechanical, Drafting, 
hitectural, Automotive, Steam, Diesel, Aeronautical , Radio, Structural, Mining 
dustrial, Highway, Petroleum, Marine Refrigeration Air Conditioning , Chemical 

s; Sciences; Pi losoph v:E Public Health; Psychology; 

1eology: Law ; Agriculture; 

iness Training; Accounting: Statierica: A Founded 1908. Chartered 
McKinley - Roosevelt Graduate ‘Colleges, 4241 (Clarendon Ave. ° , Chicago 


AIRPLANE DRAFTSMEN NEEDED 


Prepare at home quickly Endorsed by Industry No previous 
training necessary. Unlimited future. Send for free booklet. 
WESTWOOD CORRESPONDENCE SCHOOL 
| 76 Village Station Los Angeles, Ca California 













Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common school education sufficient. 
Send for free booklet ‘Opportunities in Pho- 
i and requirements. 


lea m 
pHO at H ome nist y ~#E. ae - Photography 


3601 Michigan Ave., Dept. 136A, Chicago, mM. 


Be a MONEY-MAKING Rapio EXPERT 


or a business of 
study Course fits 
I show you how 





I'll train you for a good job in Radio, Television 


your own. My new, personalized sparetime home-s 
- you quickly, ea ily. You get real Radio Equipment 


to earn while you learn 

F oe E E: e Write fos 4 com details in new cataiog ‘“HOW TO 
MAKEM ONEY tS RADIO Sprayberr: peated 

of } Radio, 255- F ‘University Place, -W. Washington, bc 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy And you can 

ke good money at it. Write for particulars to Popular 
science Monthly, Circulation Manager, 353 Fourth Avenue, 
New York. 


RUPTURED? 


Get Up-To-Date Relief 


Why try to worry along with old-fashioned trusses that 





ge your flesh—-press heavily on hips and spine—enlarge 
ning—fail to hold rupture? You need the Cluthe. No leg- 


ps or harness. Automatic adjustable pad seals opening 
llows every body movement with instant increased sup- 
in case of strain. Cannot slip. Holds rupture whether 
vork or play. Light, easy to wear. Waterproof. Can be 

in bath. Send for amazing FREE 100-page, cloth- 
nd book ‘‘Advice To Ruptured’’ and details of liberal 
thful 60-day trial offer. Also names of grateful patrons 
sur neighborhood. Write today. Cluthe Sons, Dept. 14, 
ymfield, New Jersey. 
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Know Electricity as Experts 
Know It—and Get an Expert’s Pay! 


What about your future? Who is safe today? Surely not the man 
who is contented to stand still! Know your job thoroughly- 
prepare yourself for jobs ahead. To do just this thousands of 
men have used 


The Croft Library of 
Practical Electricity 


The Croft Library is a complete electrical educator. It is founded on practice—on 
20 years of shirt-sleeve experience—on work as it is actually done. It is jammed from 
cover to cover with the kind of hard-headed facts you want Written so that the 
beginner can easily understand it, yet so sound, so thorough, that it is the daily guide 
of 59,000 highly paid electrical workers and engineers. Croft tells you the things 
you need to know about motors, generators armature s, commutators, transformers 
circuits, switchboards, distribution systems—electrica! machinery of every type 

illumination in its every phase—the most improved methods of lighting ee and 
lamp effects, etc.—how to do a complete job, from estimating it, to completion. 


6 volumes, 2155 pages—only $16.50 
No money down — Easy payments. 


Fill in and mail the coupon attached and we will send you the entire set of six vol 
umes for ten days’ Examination on approval. We take all the risk ~you assume no 
obligation. If you decide to keep the books, send $1.50 in ten days and the balance 
at the rate of $3.00 a month. Send the coupon NOW and see the books fer yourse!f 








7 nn 1 . r 
1 EXAMINATION COUPON 1 
I McGRAW-HILL BOOK CO., 330 W. 42nd St., New York y 
| Send me for ten days’ examination on approval the Croft Library of Practic al | 
Electricity. If satisfactory Su send you $1 . in 10 days and $3.00 month! 
] until the price of $16.50 is pa If t wanted return the books pos tpaid. | 
To insure prompt shipment write plainly ond fill in all lines | 
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appointments 


1938 Fiseal year. e “FRANKLIN 
Many appointments / INSTITUTE 
every year. 


Dept. K252 
MEN—WOMEN, a oo hester, N. Y. 


Short Hours a Ge ntlemen: Rush to me, 


FREE of charge, list of 

“ne P > ae =e 
Dependable jobs g UU. S. Government big pay 
Common Education SS jobs. Send me FREE 32-page 
Usually Sufficient © book describing salaries, vaca 


tions, hours, work, and full par 
Mail Coupon / ticulars telling how to qualify for 
Today— 7 one of these jobs. 
SURE 
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N INGENIOUS window shutter devised 
A by Edward Van Bosch and Reinhold H. 
Hoffman, of Chicago, Ill., raises or lowers 
itself automatically in response to outside 
weather conditions. Horizontal metal vanes, 
like those of Venetian blinds, ride up and 
down along window- 
frame grooves which 
prevent them from 
flapping in the wind. 
An electric motor, 
housed in an inclo- 
sure at the topeof the 
shutter, operates 
cables that lift or 
lower the vanes. 
Shutter movement 
can be controlled by 
a motor switch on 
the inside of the 
window, or it may 
be actuated auto- 
matically by a ther- 
mostatic device set 
in a hemispherical 
shell on the outside. This shell may also 
house a light-sensitive photo-electric cell, so 
that the shutter will raise or lower itself not 
only in response to changes in outside tem- 
perature, but also to changes in the strength 
and brilliance of sunlight ... AN ADVISORY 
GROUP of twenty-four experts has just been 
named to confer with a Congressional com- 
mittee on patents, to consider proposed re- 
forms of the patent laws, which have changed 
but little from those enacted more than 100 
years ago... MEN WHO STRUGGLE to make a 
smooth, even, four-in-hand knot in a necktie, 
only to find that one tie end is short while 
the other dangles below belt level, should 
welcome the simple solution to the problem 








offered by Leon Garfinkle, of San Fernando, 
Calif. A tape sewed to the underside of the 
necktie bears guide lines, marked in relation 
to collar sizes, which are followed when form- 
ing the knot to make sure that the free ends 
will hang down to approximately the same 
(Continued on page 24) 


With the Inventors 


length . . . IF TWO OR MORE INVENTORS have 
applications pending on the same invention, 
the burden of proving that he invented the 
device or process first rests on the man who 
filed his application in the patent office last 
. . . REAR-END RAILROAD-TRAIN COLLISIONS are 






\ 
N 


\ 


‘es 

~~ i 
AN K 

A 


=e 
fe 
me 
( 
ld 
Tai 
| 
a || 
HNN) 
os 
| 
ZT 
ee i 
~t 


‘> ) 


| 


SSM} 








made practically impossible by an ingenious 
signaling system invented by Donald V. Ed- 
wards, of Montclair, N.J. Installed in a loco- 
motive cab, the apparatus tells the engineer 
the exact distance between his train and a 
train ahead traveling in the same direction 
on the track, as well as the precise speed of 
the leading train. A transmitter in the engine 
cab sends an electrical wave through one 
track rail. This travels along the rail, up one 
wheel of the train ahead, through the axle, 
and down the opposite wheel to the second 
rail, along which it returns to the transmit- 
ting train, where it is picked up by a receiv- 
ing unit incorporating a cathode-ray tube. A 
fluorescent white spot projected onto a scale 
marked on the screen at the end of the tube 
indicates the distance 

away and the speed 

of the train ahead 


MANY IMPOR- a 
TANT INVENTIONS Py 
were made by men i "| I 
who earneca their liv- me en eh 
ing in fields totally } TTT] 
unrelated to the in- . rl 
vention. The type- Y 


writer, for example, 
was invented by a / 
farmer, and the stock 


met 














ticker by a dentist. x . ~ 
Samuel F. B. Morse, 4 we EL 4 
inventor of the tele- SS 

P= 
graph, was a well- SS Sf 


known portrait 

painter ... A PAPER LINER PLACED inside of 
the coffee-grounds holder of a _ percolator 
makes it easy to dispose of the soggy grounds 
after the beverage has been made. The paper 
is lifted out bodily, taking all of the wet 
grounds with it, for easy disposal. Made like 
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his re and yo, . Our Big Free > S. Pat ston D 
* Feduest does not pecially ree 48-p, ent Office" * Ce 
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Page p 
Preparey PB Book “Pate . 
‘ecord of 7,1" Guide 
NVention?? 


: Sate moa 
NAME os For the 
Form. 


A DDREss 


YOU CAN PATENT 


IMPROVEMENTS IN MACHINERY, ARTICLES, 
eres eT Ry TROVE ETS i DESIGNS, FORMULAS, ETC., IF NEW 


p ENT GUIDE : es Every year thousands of Patents are granted. Very few, however, 


represent the discovery of entirely new principles. Most of them pro- 
FOR THE INVENTOR: | vide new methods of doing some every-day thing in a better way- 
CLARENCE A. OBRIEN gy «6 changes for greater efficiency, usefulness, adaptability, or beauty in 
& HYMAN BERMAN | some previously Patented thing. These IMPROVEMENTS are pat- 
e ATEN ane entable if new, and actually represent new invention. These im- 
provement Patents offer large chances for profit if commercially use- 
ful. The business world wants improved products and services. 


MODELSAND FINISHED DRAWINGS UNNECESSARY 


Our Big Book tells you how you can start immediately to apply for 
Patent Protection even if you haven't finished models or drawings 
available now. It will tell you how we can prepare the specifications 
and finished drawings necessary in the form prescribed by the Patent 
Office—so as to secure for you full Patent Protection. Mail Coupon 
for Our Big Book TODAY. 


OUR SERVICES TO YOU 


We are Registered Patent and Trade-Mark Attorneys, serving Inven- 
tors all over the United States and abroad. Our Organization is com 
plete. We have Draftsmen, experienced Searchers and Attorneys to 
serve your interests. We can act as your legal adviser in all Patent 
Matters. Our complete service is described in Our Big Book. Mail 
Coupon for it NOW. 


REQUEST OUR BOOK IN CASE YOU FEEL THAT YOU HAVE NOT 
—NOW! SUFFICIENT FUNDS AVAILABLE FOR PATENT FEES 


Our Big Book tells you how to legally assign an interest in your in 
vention before tiling application-——to some friend willing to aid you. 
Better to do this than to delay indetinitely and see another inventor 
secure a Patent—what must be done develop your invention and Patent it before you do. Send Coupon 
NOW. 





































Serer verre 


. 


Know exactly what you should do to 


every step of the way—how the Patent 


Law protects you—what we, as Regis- REASONABLE FEES—CONVENIENT TERMS 
. d Patent Attorne S s, can do for you. Don't worry about finances. Our fees are very reasonable—we can 
Mail the coupon NOW for our arrange convenient terms of payment. It is our custom to permit 
a . i ‘“ : 7 ¥ clients to pay for our services in installments as the application 
Biz Booklet and “Record of In progresses in our office. See our Big Book for fees in obtaining 


vention”? Form. Patent. It explains our arrangements clearly. Send for it NOW. 
CLARENCE A. O’BRIEN & HYMAN BERMAN 
88-C Adams Building Washington, D. C. 


Registered Patent Attorneys Before U. S. Patent Office 
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Dept. IF, rap East 23rd Street, New York, ° 
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FREE book Everlasting Health a Str th if t 
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With the Inventors 


(Continued from page 22) 


a paper drinking cup, the unit has bottom 
perforations to pass liquid coffee down to the 
pot below. This simple but helpful idea was 
worked out by Ralph 
T. Pitt, of Quincy, 
Mass. . . . EMPLOY- 
EES OF THE United 
States Patent Office 
are the only persons 
barred from taking 
out United States 
patents TEETH 
ARE BRUSHED, gums 
massaged, and par- 
ticles of food dis- 
lodged from between 
the teeth, all at the 
same time, with a 
molded rubber tooth- 
brush developed by 
Paul M. Axline, of East Lansing, Mich. 
Shaped somewhat like glass telephone-pole 
insulators, the soft rubber brush head con- 
tains rows of tiny vacuum cups which create 
suction to draw bits of food from tooth 
crevices where decay often starts ... FIVE 
SEPARATE ITEMS comprise a complete patent 
application: A petition, or formal request 
for a patent; the specifications of the inven- 
tion; drawings; an oath declaring that the ap- 
plicant believes himself the first and sole in- 
ventor of the device; and a filing fee of thirty 
dollars . POLICE CARS become traveling 
jails when fitted with handcuffs and leg irons, 
as suggested by Claude J. and Bessie V. Fitz- 
gerald, of Wyandotte, Mich. Anchored firm- 
ly toa forward pillar of the automobile frame 
by means of metal links, the manacles move 




















sufficiently for the comfort of the prisoner 
sitting beside the driver, but not enough to 
allow him to open the car door or interfere 
with the operation of the car by grabbing the 
wheel or reaching dashboard controls 
PATENT CLAIMS ARE usually long and _ in- 
volved, but the first claim of one patent con- 
tains only three words: ‘An elliptical turret 

. BY DROPPING A COIN in a slot machine, 

(Continued on page 26) 
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It's Lots of Fun to 
PLAY the DRUMS 


...and EASY, too! 


Step out in front! Be 
entertaining ... popular... 
sought-after by friends. 
Start to play a GRETSCH 
DRUM. Begin a BIG MONEY 
career—be an ace drummer like 
Chick Webb; ‘“‘The King of the “a 
Drums’’. Chick and thousands of others 
have won success on radio, stage and screen 
using GRETSCH equipment. EASY TO 
PLAY —no difficult lessons. Buy GRETSCH 
DRUMS, on NEW EASY-PAY MENT plan. 


Send penny postcard for FREE DRUM cata- 
logue and full information about EASY-PAY- 
MENT plan and FREE TRIAL through your 
GRETSCH dealer. Address Dept. PS 60 


The FRED. GRETSCH MFG. CO. 

Musical Instrument Makers Since 1883 

60 BROADWAY, BROOKLYN, N. Y. 
GRETSCH also offers SUPER VALUES in Guitars, Saxophones, Trumpets, 
Trombones, Accordions. Send for FREE catalogue. Mention instrument. 


CHICK 

WEBB 

King of 
the Drums 
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2 the THRILL of building it yourself! There's a lot of he- 


man kick in a short-wave radio of your own. Send for FREE 1939 
atalog that has everything you need. Build-It- Yourself Kits, nationally 


dvertised parts, tubes, tools, instruction books. Thousands of items at 


money-saving prices! Send postcard today, ask for Catalog 76. 


) LAFAYETTE RADIO CORPORATION /88. PAGE FREE 
CATALOG 


Dept. 9F9—100 Sixth Ave., New York, N. Y. 


Seven WoupeRs %-WoRLD 


ed in FULL COLOR 
Send only 10¢€ to co iling 
The wonders you have longed to 
ee, reconstructed from recent disc 
and painted by famous artist o you can 

ew them at the height of the 

1 their stori 24 page he 
Mail 


" Enter aining 
D0 West 47th Street, New York City 
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WISE & CO 


Standard model 
—for homes, fac- 


‘“*LIFE SAVER”’ 3 Way 


Fire Extinguisher 
Works Automatically—also as 
sprinkler or grenade 
last a real fire extin 
guisher, priced within the 
reach of all Automatically 
releases weight 
of fire extinguishing fluid to 
snuff out fires. (Ornamental 


hand 
summer homes. 
ete. (Attractive At 
in appearance) o 


24 ounces by 





ge it 
OF 


he it. Wri 
E SAVER ¢ co. _2227- "AK “Calumet Ave.. Chicase. oT 


Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 


ermist. We teach you at Home. 
Mount Birds, Animals, Pets, 
common specimens. Save your hunt- 
ing trophies; decorate home and den 
Make genuine KROME LEATHER, tan 
and make up furs for sparetime profit. 
FREE BOO % pages—tells 
all about it. 
Funters, get this wonderful! book. Its 
~ Now Free. Send postal card i veday— 
This Minute! State your AG 
N. W. School of Taxidermy, 339-A Elwood Bldg., Omaha, Nebr. 
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TRAIN FOR 


ELECTRICITY 


THIS QUICK .EASY WAY 
IN MY BIG CHICAGO SHOPS 


Get 12 Weeks Shop Training 
n REAL Equipment 





MAIL THE "up 7p i] } 


COUPON TODAY 
FOR THIS BIG FREE CATALOG-ALL DETAILS 


telling you all about my quick, easier way to train 
for your start to a better pay job in Electricity. 
Get your training FIRST—then PAY FOR IT IN 
EASY MONTHLY PAYMENTS stz arting sixty 
days after the regular twelve weeks training period 
ends. Electricity offers you the opportunity fora 
better job, more money and a real 
future. Get into this fascinating, well 
paid field where trained men are mak- 
ing good money at steady work. 


Train with Tools — Not Books 
Get your training right in our big Chicago 
Shops—Not by Books or home lessons. 
You **Learn By Doing” on real motors, 
Dynamos, Generators, etc. You learn 
to wind real armatures, wire houses— 
u get training in Diesel engines, Air 
eo. and Electric Refrige coiem, 
operate real switchboards, etc. Fl 
| —you are told and shown how to m4 a 
thing . =N—you do it yourself. 
No advanced ‘education or previous 
experience needed. 
Many Earn While Learning 
Employment Help After Graduation 
| If you need part-time work to help you 
ay living expenses while training, my 
loyment Department will help you 
find it After you graduate, you get 
FREE Lifetime Employment Service. 
Send coupon today for full particulars. 


RADIO —incLupeED 


Right now I am including an extra 4 


- Coyne has first weeks course in Radio. Send coupon for 
ass instruc ~ge i. all details. 


=3 ou the 
es Ings to 
with and ‘they sare GET THE FACTS 
the equipment to Don’t let lack of money howe as you om 
show you these sending in the coupon NOV Big 
= a8 youad- FREE Book is full of facts ae shoto- 
Sar, STaphs which tell you about Coyne rain- 
Ben Rickniain, 8.Cae. ing. I will also send you the details of my 
“Pay After Graduation"’ Plan, Part- 
Time Employment Offer, Graduate 
Employment Service, Lifetime Privi- 
lege of Review, and other advantages. 





HOUSE WIRING 
and 8+ 
**Learn By Boing. a 








H. C. Preside 

Coy NE ath EC “TRIC AL. SCHOOL 

500 S. Paulina Street, Dept. 69-74 

Chicago, Illinois 
Dear Sir: Please send me absolutely free your big New Book 
and full particulars of your *‘Pay After Graduation” Plan 
and all other details of your offer including Radio Course. 


NAME 
ADDRESS 


CITY 
Mail in envelope or as' te ony 
Se eee ee eee ean eo = 


postcard. 
Se eeu eeaue 
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ARE 
YOU 
AFRAID 
of YOUR BOSS? 


Even though you don’t admit it to yourself, away down within 
you there may be a fear of your boss. That fear robs you of ag- 
gressiveness—holds you back—keeps you from developing into 
a man worth a bigger job and bigger pay. Your boss senses your 
fear of him, and mistakes it for lack of initiative. Overcome that 
fear NOW...at once...and you'll find yourself with ten chances 
for progress where only one existed before. It’s easy, once you 
know HOW, and the Self-Study Foundation can show you how. 
Send at once for FREE_Self-Analysis Chart that will immediately 
reveal many things of great importance about yourself, together 
with 16-page booklet, “Going Ahead’’ which explains the Self- 
Study Course fully. Mail this coupon today. 


Self-Study Foundation, Ince 

30 North Michigan Ave., Dept. B-23 

Chicago, Illinois 

Please send me, freeof charge, in erastione rs analysis of my ca- 
pabilities and 16-page booklet, ‘Going poe ’which explains how 
you can help me, | understand thi s places me under no obligation, 


Name 
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GIVE YOUR HAIR 
A FIGHTING CHANCE 


LUCKY TIGER With Oil is 
made from our perfected for- 
mula to help you control unruly 
hair, and in getting rid of une 
sightly dandruff—a menace to 

normal hairand scalp. Also— 

To allay that annoying itching 

— To relieve scalp irritations 
and therefore to aid in checking 
excessive falling hair and—To 
groom and beautify the hair. 


Get a bottle at druggists or 
Ten Cent Stores or applica- 
tions at your Barber’s. 


Our New Lucky Tiger WITH OIL is now 
FREE! being made for excessively dry hair and 

scalp. A 35¥ bottle will be sent upon receipt of 12/ 

in stamps to pay packing and postage. 

LUCKY TIGER MFG. CO., Dept. 32, Kansas City, Mo. 











26 lease mention PoPULAR SCIENCE MONTHLY wi 


With the Inventors 


(Continued from page 24) 


you can now buy 
practically anything 
from chewing gum, 
candy, and cigarettes 
to toilet articles, 
five-minute movies, 
and insurance poli- 
cies. But the list is 
still growing. George 
A. Snyder, of West 
Hollywood, Calif., re- 
cently announced a 
slot machine _ that 
takes your coin and 
tells you your blood 
pressure. Electrical- 
ly controlled, the 
unit has a horizontal 
rest in which a per- 
son places his arm. 
Pressure is applied to the arm to stem tem- 
porarily the flow of blood and determine its 
force, which is indicated on a dial . . . PAT- 
ENTS may be mort- 
gaged like homes 
and similar personal 
belongings . . . NO 
FIXED FRAMEWORK of 
wood or metal is re- 
quired to support an 
unusual pneumatic 
chair invented by 
Archibald H. Finlay, 
of Holywood, North- 
ern Ireland. Made of 
tiny rubber cells 
within separate en- 
velope sections that 
comprise the back, 
sides, and seat, the chair is inflated through 
a built-in valve by means of a tire pump or 
other source of air pressure. When not in 
use, the chair may 














be deflated, folded, 
and stored away in 
a small space 

A LAWN-SPRINKLER 
just invented by 
Anton W. Pfeffer, of 
Spokane, Wash., is 
fitted with a float 
valve, similar to the 
type used in bath- 
room fiush_ tanks, 
that automatically 
shuts off the water 








after a period of 
time, in case the 
householder forgets! 
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HIGH SCHOOL 


At Home! 


Qualify for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 














Prepare for College, U. S. Govt. figures show High 


Pre-Professional, Regents, State School graduates average 
Equivalency Examinations, and $2112 yearly. 
Business and Industry Many Finish in 2 Years! 

















No classes; no time wasted going to and from school. You make 
rapid progress by our methods. Thousands of ambitious men and 
women select the American School each year. 








AU books furnished. School est. over 40 years. Endorsed by educators. Small monthly payments. 
American School, Dept. HA46, Drexel Ave. at 58th St., Chicago 


§ American School, Dept. HA46, Drexel Ave. at 58th St., Chicago 


























x 
- Without obligation send me your free Bulletin and information about your High School course at ; 
' home, or the field I have checked. ' 
ry 0 Air Conditioning Oo High School 0 law a 
| O Architecture O Electrical Engineering © Liberal Arts (College) 4 
0 Automotive Engineering ©) Diesel Engineering O Mechanical Engineering 
a O Automobile Repairing () Drafting and Designing 0 Merchandising a 
a O Bookkeeping and O Electric Refrigeration 0 Private Secretary | 
_ Cost Accounting O Heating, Ventilating, O Radio and Television ry 
& O Business Management Piumbing O Saltesmanchip 4 
‘ O) Civil Engineering 0 Professional Accounting 0 Shop Practice x 
0) Aviation Incl. C. P. A. Coaching 0 Steam Engineering 
: O Contracting, Buliding 0 Highway Engineering O Shop Management . 
a . 
g Name--.---------------.....--------.-.---- Age-.---- Occupation- -------------------- . 
i ‘ 
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’M GLAD | BOUGHT AN IDEAL 
LAWNMOWER SHARPENER AND WENT 
INTO BUSINESS FOR MYSELF . 


You, too, can have a profitable 
business of yourown... 


Our free plans show you how to build a successful 
siness of your own sharpening lawnmowers. 
Most men earn up to $25 a week, even in spare 
ne. Howard Hellen, Minn., writes, “I sharp- 
ened 745 lawnmowers, sold 60 used mowers and 
ssed $1100.00 from April 5 to Sept. 15." Roy 
Stier, Wisc., writes, “I paid for my Ideal 
irpener in exactly 36 days.’’ Like magic, the 
eal Lawnmower Sharpener makes old, dull, 
ily worn mowers cut like new. Simply set the 
wer in the Ideal, make a few simple adjust- 
ments and the machine does the rest. Sharpens 
y mower to perfect edge in 15 to 20 minutes— 

al charge $1.00 to $1.50. Attach to light 
ket. Start in your basement or garage. Work 

re time or full time. Attachments for grind- 
skates, grass shears, hedge shears, sickles, 
thes and axes. FREE CATALOG tells com- 

e story. 


THE FATE-ROOT-HEATH <O. 
659 Bell St. Plymouth, Ohio 


pyc / SHARPEN LAWNMOWERS THE “IDEAL” WAY! 
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Be An ARTIST! 


EARN To DRAW 


—at home in your spare time 


rhe fascinating field of Art offers opportunity to 
both men and women. Trained Artists are capa 
ble of earning $30, $50. $75 a week. We teach 
you right at home for a successful career in 


COMMERCIAL ART CartoeNnine 


CARTOONING 
For 23 years W. S. A. graduates have been ‘‘making 
zood in Art YoU CAN, TOO! No previous Art 
eA\perience necessary our 


instruction is practical 
and thorough. Write for Booklet— 
Art for Pleasure and Profit.’* fully 
describes course and 


TWO BIG ¢» 
ARTISTS’ OUTFITS given ia. 
coupon—mail todays - 


Washington School of Art, Studio 136M 
1115—1S5th St., N. W., Washington, D.C. 


Ve 
ree 


A\ddre 


Se ee eeaeea ewe 
4 
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CEE .ccce ate 


WANT A GOOD PAY JOB? 


LET ME TRAIN YOU IN 


DRAFTING 


Take a SHORT-CUT to a Bigger Job, 
Better Pay and a REAL future. Learn 
Drafting! It’s an easy way to get into 
your favorite work—Electriciiy, Avia- 
tion, Diesel, Air Conditioning, Auto- 
motive, Building, Machinery, Trans- 
portation, etc.—I agree to train you 
until . get a good pay job. 
ET MY EFFECTIVE 


PAY “RAISING PLAN 


I have trained thousands of men ages 
16 to past 50 in spare time at home to 
qualify for Bigger Jobs at Better Pay. 
Let me train you quickly by same easy, 
low cost ‘“‘Work-Job”’ Method. No expe- 
rience needed. High school education 
not necessary. 

All Working Tools Furnished 
You get comp ylete Professional Drafts- 
man’s Tools and Drawing Table—sent 
without extra charge at once. Mail 
coupon for Free Book about my 
EFFECTIVE PAY RAISING PLAN. 
Write TODAY! 











ALL 


TOOLS 


FURNISHED 





ENGINEER DOBE, Div. A339, Libertyville, tl. 

Send me your Free Book, “SUCCESSFUL DRAFTSMAN- 
moo $l Explain } you assist your graduates to good 
sitions as Draftsmen. 

NAME 

ADDRESS 

TOWN 
SESESSEESSEEE ESET ESE eee ee eee 
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BIG PROFITS 


fer RIDERS. DEALERS / 
RIDE. RENT OR SELL 


COOTER 


Everybody's riding the marvelous new 
Ranger S ter! Order your demonstratur 
while territory is stillopen—there’s big money 
selling toall stores needing quick, « 

. Sell to messengers, me 
canvassers, friends; or rent for 
urly profits at beaches, resorts 
rid’s CHEAPEST transport 
! 120 miles per gall: 
m.p.h. Only 399.00 and 
MEADS New 


tandem, « 
or trailer Ht RRY: 
for FREE Circular 


Terms 


AMERICA’S MOST 
FAMOUS CYCLE NAME 
FOR FIFTY YEARS 


17 So. Market, Dept.0-2, Chicag: 








MAKE MONEY AT HOME 


MOLD S hs 


Amazing rubber mold-making outfit makes perfect 
flexible molds of plaques, ash trays, book-ends, 
ete. Molds cost from 6e to 25¢ each Each mold 
makes hundreds of novelties and gifts to sell up to 
$1.00 apiece! No experience necessary Quick and easy. 
Set prencante business ir our home 

wift shor friends, resorts x stands by mail 
Spare time Molders Han Boe and list of 
FREE Write 


SO-LO WORKS 
Dept. U-823 Cincinnati, Ohio 


MONEY-MAKING OPPORTUNITY 


for men of character. Over $1,600 per month earned by California man. Over 
$400 a week by Georgia man. $1,000 ina month by Delaware man. Exclusive 
franchisees available for an invention expected to replace a multi-million dollar 
industry. Install on free trial. Sells iteelf. Repeats. pai proposition. 

Write F. E. Armstrong, Dept. 1152-F, Mobile, Alabama 


buyers 


HANDLE ONE OF OUR BIG PAY ROUTES 
Sell To Stores On New Plan 

Carry a complete ‘‘Wholesale Supply House’’ in 

your hand. Let us start you se Big Money in 

permanent business of your owr Show Storekeep- 

ers In every busines 

Nationally A 

experience n 

ives amazing facts 


e supply ¢ Free Book 
Write Today 
World's Products Co., Dept. 83-F, Spencer, Ind. 


Lucky Tiger Ointment is Antiseptic when 
in proper bandage for Minor Cuts, Scrath- 
es and Wounds. Also made to quickly re- 
lieve itching of Rectal Irritations—-To cor- 
rect externally caused Pimples, Insect 
Bites and allay burning of Fire and 
Sunburns. Thousands of families tal 
are never without LuckyTiger Oint- 

ment. “hoy barbers, 10¢stores. 


FREE- Trial Tube if you 


se ne 6¢ in stamps to pay packing and postage 
LUCKY TIGER MFG. CO., Dept.30, Kansas City, Mo. 
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“Homework is neat, business-like 
now Student A real 
help to all of u Parent 

Smoott teady, grand to 
use Ex-secretary 





SEND NO MONEY—don't spend a cent—until 
you’ve seen right in your own home how easy 
Royal makes writing—how its many “big ma- 
chine” features and controls help you turn out 
a professional looking job easier and faster 
than by hand. Remember—the Royal Portable 
is made, tested, guaranteed by the Makers of 
World’s No. 1 Typewriter for the office. Use 
the coupon for facts—all about the Royal 
Portable. Mail it today. No obligation. 


Pen m, (o)' Bie, [eme):)8ic7 wile), 


INCLUDED 


with every 
Royal Portable 
at no extra cost 
—a handsome, 
all-weather 
Carrying Case. 


FREE! 


Royal's In- 
stant Typing 





Chart, shows 
you how to type RIGHT. 


“TRY A ROYAL-THE PORTABLE 


WITH OFFICE TYPEWRITER FEATURES 
IN YOUR OWN HOME FREE! 








SHIP MODEL 
MAKING 


New book shows how to make any model. Shows 
the short cut kinks, time-saving methods of 
pert Complete plans for gorgeous galleon 
per shij et Almost 100 illustrations. 


$1 


Full cloth bound 00 Popular Science 
Monthly, Dept. 69, 353 Fourth Ave., New York. 














AMERICA’S FINEST— 
MOST POWERFUL 


80 to 100 HOURS LIGHT 
On One 6-Voilt Dry Battery 
@ TWO LIGHTS on a double action 
witch, 800 ft. spot beam from front 
reflector; broad floodlight from top. 


Handle reverses. \ 


Unbreakable lens. \ 


2” high. At sport, hardware, elec- 
trical dealers or write for literature. Wns 
$ anes 
32s 
Less 


DELTA ELECTRIC COMPANY 
400 W. 33rd ST., MARION, INDIANA Battery 
















YEAR TO 
PAY! 


ROYAL TYPEWRITER COMPANY, INC. 

DEPARTMENT D-121, 2 PARK AVENUE, NEW YORK CITY. 
Tell me how I can get a Royal Portable on FREE HOME TRIAL; 
also how I can own one on EASY MONTHLY TERMS. 


NAME 
CITY 


COUNTY STATE 


GET IN THE SWING 
with Slingerland . . . DRUMS 
GENE KRUPA GUITARS 
ar MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value 
tone and power in Sling 
erland “Radio King” 
drums, banjos, gui 
tars, mandolins, 
marimbas, or bu- 
gles—-before you 
buy. Guaranteed 
more for your 
money. Ac 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments. 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ 
ize drum and buglecorps. Free Catalog 
mention instrument wanted. 


SLINGERLAND DRUM CO. 


1319 Belden Avenue Chicago, Ulinois 












GENE KRUPA — World's Greatest 
Swing Drummer uses Slingerland 






























1117 BEDFORD AVENUE 
BROOKLYN N. . CITY 


PNA to) FU Coho Dievet Engines 01 Burner MAIL COUPON 
; ! Diesel Pre Engineering 
E A R Re Di | EB L , Cl Aviation Mechanic [ Welding 1117 Bedford Ave., Dept. PS 
OR Aeronautical Pre Engineering Brooklyn, New York City, N. Y. 

1 and 2 year intensive courses meet technical ! [) Auto Mechanic [) Talking Pictures 

s. Engineering firms also need Salesm and 4 t Mechanical Pre Engineering Name 

cutives with practical knowledge. Employ Radio and Television Mechanic 

t Service, Fireproof Dormitory, Gym & Poo! I Air Conditioning () Machine Shop aaaee 
F shop eqeipment. Many technical courses. | Architectural-Mechanical Drafting 
Enter yow. Send coupon or write for Booklet-S rical fool and Die Making 

our field. | ire Winding [7 Refrigeration 





YOU'D SWAP WITH ME 
FOR A DIME? WHY, FOR 
10¢ YOU CAN CLEAN OUT 
THAT RADIATOR WITH 


SANI- FLUSH! 


he fuk 


An overheated radiator is the sign of neg- 
lect. You spend hundreds of dollars for a 
car. So spend an occasional dime to clean 
out the radiator with Sani-Flush. 

Just pour 10c worth of Sani-Flush in 
the car radiator (25c for the largest trucks 
or tractors). Drain, flush and refill with 
clean water (directions on the can). 
Rust, scale, sludge and sediment are re- 
moved. Water circulates freely. You may 
save expensive trouble. Sani-Flush cannot 
injure either motor or fittings. Clean out 
radiators regularly. Or, if you prefer, have 
your garage or service station use Sani- 
Flush to do the job. You’ll find Sani-Flush 
in most bathrooms for cleaning toilets. 
Sold by grocery, drug, hardware, and five- 
and-ten-cent stores. 25c and 10c sizes. The 
Hygienic Products Co., Canton, Ohio. 


Sani-Flushxy? 


KEEPS RADIATORS CLEAN 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
Federal Schools, Inc., 6149 Federal Schools Bidg., Minneapolis, Minn. 


WHY CHANGE OIL? 


WHEN “OIL DOES NOT WEAR OUT” 
—_—————_U. S$. BUREAU OF STANDARDS 


Car, Truck, Tractor Owners — Stop wast- 
ing your money on needless oil changes! 
Keep oil clean and * ‘oily”’ indefinitely. fOlths 
FREE booklet “Oil Facts” a revelation. 
Ask your dealer for a copy, or write tom 
RECLAIMO MFG. COMPANY 
2306 N. WESTERN AVE., DEPT. 6, CHICAGO, ILL. 





mention POPULAR SCIENCE MONTHLY 


Make new construction more per- 
manent and attractive. Plastic Colorcrete is water- 
proofed. It fuses with any masonry surface. It fills 
cracks. It can be applied in any thickness and in 30 
colors. Fully proven by over 13 years actual use under 
all conditions and every climate. 
OFFERS BIG EARNINGS 

Owners everywhere want to enhance present values. 
With this machine you can supply this big wait- <a 
ing market with permanent Colorcrete at amaz- 
ingly low cost. Operators report cost of 2c and up * 
per sq. ft. and sell up to 7c. Some have paid for 
their equipment from first few jobs. Ma- Pes 
chine capacity up to 1,000 sq. ft. per hour. 

Get the facts. Send for books ‘‘Proven 
Business Opportunity.’’ Write today. It 
offers you big extra income. 


COLORCRETE INDUSTRIES, INC. 
573 Ottawa Ave. Holland, Mich. 


Renew old buildings. 
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RAYE BURNS will teach you HOW to SE 
ORIGINAL CARTOONS at home that you n§ 
SELL! Course has 26 lessons and 600 illustrations 


Send name and address for free details. Only... pis 


RAYE BURNS SCHOOL, Dept. S, Bex 2194, CLEVELAND, 0. 





APPRENTICES 


AIRMINDED YOUNG MEN INTERESTED IN 
TRAINING FOR ENTERING THE WELL PAID 
FIELD OF AVIATION AS APPRENTICES 
Write immediately, enclosing stamp. 
MECHANIX UNIVERSAL AVIATION SERVICE CO. 
pases County Airport Box 857 Dept.H Detroit, anastasia 


DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy t 
understand language how to make useful metal articles ir 
your home workshop. You'll be surprised how easy and 
interesting metal work really is. Fully illustrated with dia 
grems and step-by-step instructions. Sturdy cloth binding 
253 pages. Send only $2.00 and your copy will be sent 
postpaid. 


POPULAR SCIENCE MONTHLY—Dept. 69 
353-4th Ave. New York, N. Y. 














LOWEST | 90 DAYS TRIAL 
PRiceEs| BEAUTIFUL 
WORLD FAMOUS 


TRU-FIT Dental Plates 


WEAR THEM TEST THEM, EXAMINE THEM for BEAU- 
§ TY, FIT AND COMFORT. You MUST BE 100 
SATISFIED or I will refund every cent you have paid me. I a 
a dentist of 30 YEARS’ EXPERIENCE. I supervise the making « 
your plates from start to finish SEND NO M. NEY 
Write TODAY for FREE Booklet and Material 
DR. CLEVELAND DENTAL LABORATORY 


Dept. 33-H9, 503-05 Missouri Avenue East St. Louis. !!!. 











ertisers SCIENCE 


POPULAR 





* aaee 9 aan oo FOR SPECTACULAR CATALOG 
F 600 PAGES, 6000 NOVELTIES!!! 


ELECTRIC 2-WAY 








Thee hai of le ading profe ssionals, a 
\Martin- —being a better instrument, 
will help you play better, make faster 
rogress. Built by famous Handcraft 
iethods—which insure superior 

iality and tone, you'll find a Martin - A - a 

isier to play, the pride of your life | agreed to purchase 15, 
io own. Easy payments. See your are tel yom cy tay bm 
music dealer or send for FREE price for these phones that any 


Catalog naming instrument you prefer. eva ni We know these 
T ed to go ahe 
MAR | N BAND INSTRUMENT co. one se hones at a vomertane 
- i saving, and to make a UBL » we cut retai 
Sept. ~ Elkhart, Indiana price down to the bone. 


y t v "TT 7. We Purchased 15000 Sets So We Could 
Bring You This Bargain 
Although this electric telephone set is remarkably low in price it is extremely 


| N | efficient. The Phones are guaranteed to reproduce the voice perfectly over 
4 
THE 



































— long distances. Electrically perfect and ruggedly constructed. Talk 
PLASTEX Industry needs manufacturers on small scale between houses, house to garage, house and rkshop, or use as inter-com- 
. P munication system. These telephones are something that everyone can use. 
French Cradle Type with both speaker and earphone in each receiver. 
Just connect together by means of wires with standard No. 6 dry cells for 
power. (Batteries not included.) Packed in individual box with full 'S 
re N ST¢ mR I instructions. Complete Set of Two Phones. Price Postpaid.. Cc 
1 have char r rea 


fit 
net 


PLASTEX INDUSTRIES, Dat. 2, 1085 Washington a /NewYork,N.Y. 


== “ ee 





Contains more valuable mathematical information = A tomatic Repeater, 25¢ 
than any other book. Instant facts and formulas. coe = ; e 

Needed in every_bu iness, trade. o1 home work- = Ca tes hy lls ieee oe none 

shop. Examine 5 days Free. Then pay $2 per mo. this splendid, sturdy-steel pistol that loads 

for 3 months or return book and owe nothing. and fires 30 standard size, steel B-B shots, 

ze. zip-zip one right after the other. Fired in 

D. Van Nostrand Co., 250B-4th Ave., New York a litty, | loaded ina Log Set up a target or tin 

- can and see if you can knock off « BU L’S EVE! Get 

this swe istol in your bh 4 null find plenty of 


_E A KR N THE DEGREE country, etc at <5 g c 
Se ion, automati ac 


ole A loads 30 shot. Price Postpaid Only 
isit et CHARTER TA M t ** Senc 
ED, By $ Te oF on ANA. end Tube of 200 Coppercosteds- -B’s,10c TP wet Oo 25c. 


page TREE Bu in mce. No Obligation. 
Temple Bar College. Dept. B, a4 3 East Main Street Targets, 25 for 10c Holster and Belt 


Make Money in Spare Time cecarytoroni 'S0f-atm, ELECTRIC 


se a representative of Popular Science Monthly. Taking | — 

scriptions at the new low price is easy. And you can | d . . 

e good money at it. Write for particulars to Popular y " 6000 revolutions (5 
Science ~ “peas Circulation Manager, 353 Fourth Avenue, lw per minute 

New An Electric Motorforonly 

15c. It sounds almost 

unbelievable but it is 

perfectly true. 

For ONLY l5e 

we send all 

the parts 

i 

pecket! 

in a neat box together with 

full printed directions for assemb! ae No 

trouble at all putting the parts tore *r, in fact it is FU Just 

follow a few simple instructions and or is ady to run in a few sautee 

And OH OY Psn’ t it speedy! i ». 6 or similar dry 


a ~ 
Better Built battery. As to the fun you'll get nek wane on . cae fe an hear befere 


you have it running and performing m ‘ , ' ting experiments 


‘ 
Lower Prices it has more power than you'd this Monides, assembling the parts ie an 


education in itself forany boy. Rush 15 i ‘WOW! ddd 3 aos our amazing catalog. 
= eral 























Only Boats With Canoes $64 and up 
Full Length Spray Rails 


Keep passengers perfectly Rowboats $42 and up 

dry —even at high speeds. 

Catalog also shows today’s —— 
five most popular models 

of sailboats. Two big facto- Outhoards $42 and up 
ries. Prompt shipment. 

CATALOG FREE — 
Write for your copy. State kind 0! 
boat in wt ich you are interested. Very fast utility mode! 
THOMPSON BROS. BOAT MFG. CO. 

219 A ( Write to 119 Eim St., 
PESHTIGO, wis. either place CORTLAND, N. 


Novelties! 


Ne ae 3c a. your gigantic catalog of 6000 unusual and 
amazing move ee cameras. Fac s, electrical articles 
animals, joke goods magic, se hboards, stam 
rifles,watches etc, et« Deluxe Cloth bound catalog, 24c Cc. 


Johnson Smith & Co., Dept. 769, Detroit, Mich. 


Name 





Address 
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F 0 R YO U / APER THAN SHOE LEATHER 
* - 


Why walk or use an auto when you can Glide for 
+.¢ per mile! Ride to work, se hool... for fun, busi- 
ness—take long trips or short picnic jaunts ‘ 
save with AU TO-GLIDE—everywhere! Amaz- 
ing 1‘, or2H.P.e ngine goes 125 miles per gal- 
Jon 30miles per hour! Zipsuphills,through 
traffic. Clutch(most models)makes 
tarts, stops eas Powerful brakes. Comfort- 
able seat. Parks any “a Extra 
Rugged! 2-speed trans. (optional). 


5 NEW MODELS Standard ( right) 


low — 2 ee poder for bus iness, sport. 
DeLuxe, streamline model. KARI- . 
j big rear carrier <a oe 
attaches to above mode 
3-WHEEL Cube: KAR 


wheel unit. 
Ww me t T E ¥ Or see your dealer for fortes 
® showing all models. Send NOW! 
next p: irty. Play ji 122, ‘gulag, pepult ir Get Sp THE CUSHMAN MOTOR WORKS 
songs. Jmitate radio, stage stars — EVEN IF OfferNOW! Dept. N-6 Lincoln, Nebraska 
YOU CAN'T READANOTE!L otsof fun, good times, - — es 
popularity for you at parties, socials, dances. So easy, 
you play infew minutes’ time. Beautiful,streamlined. 
Not a toy. Used by swing bands. Approved by musi 
educators. Play the TONETTE. Try ten days. You 
will be 100% delighted or your money back. 


10 DAYS | Enables you to do difficult calculations instantly 
T L without ‘osaper or pencil—multiplying, ore. ail 
A portions, division, extracting roots, 








Just pay postman when delivered, or you can safely et Accurate, white composi- 
send only $1.00 now and we will pay postage. tion face oy gee? 


= ee oe ee ee oe oe ee 


FREE lesson chart shows how you can play quickly, A, B, Cc, D . ie A Z 
easily. Don't delay! Mail coupon today or ask your and K << - ‘ os in * 
dealer to get TONETTE for you. cal ja‘ 


. we Equipped with both 

ONEY-BACK GUARANTEE ee at wikis and cman 
Tonette Co., iept.39-A,30 E. Adams, Chicago i ard indicator. For complete outfit, including 
Please rush at once TONETTE and 5 lide rule, 16-page illustrated instruction book, carry- 
free lesson chart for 10 days’ trial. 


;. [_] I will pay postman (_] I enclose $1.00 


Mail 8 awe 


Coupon 
way 5 ADDREss AMAZING NEW INVENTION MAKES ALL WATER 
usical | TOWN SPORTS SAFE AND FUN FOR EVERY ONE 


Ties bewew en LD a USSU! SWIMASTER 
LIFE PRESERVER 


Compact! Positive! Practical! Looks like standard 

swim belt with beautiful chrome buckle. Specially 

treated white or khaki fabric. May be worn over or 
*r clothing. In emergency,a slight squeeze in 
« SWIMASTER in one second! Supports stout 

est persons in heaviest clothing 12-16 hours! May be 

used over and over again by inserting fresh car 

tridves available everywhere. Safety in or on the 

' 





ing end 50e in coins or U. S. stamps (60c¢ in Canada 
Mailed postpaid. Satisfaction guar ogy! hed money refunded. (School 
nd dealer write for quantity price der Today 


LAWRENCE ENGINEERING oxavics. 26 Smith St.. Peru, Ind. 











ater 
FREE! Get full information about this amaz 
® ing invention at once! Valuable de 

scriptive literature sent on request. 


AGENTS wanreD ,SWIMASTER CORPORATION, 


7 MAKE YOUR FILM WORLDS FASTEST 


Super sensitize any camera film you use Simple Juick No chem 
fessional Super-Sensitizer Potentantiinaton $1.95 postpaid 











rush name for Free details 


U A 
Sretensianen Products Corp. Dept. 56-F Cincinnati, O. 


nea CUT ME OUT 


twin alumi- Cut me out, paste me on a postcard and mail to Popular 

num cylinder Science Monthly, Dept. 69, 353 Fourth Ave., New York, N 

block reduces 1 Y. I'll bring you complete supplies and instructions on ho 
weight of. Johnson’ 8 famous all-pur- . to make easily several dollars a week in your ' spare 6 time. 
pose *‘L twin to 3344 Ibs.! Power einen 


~ reased to 56.0N.0.A. certified 
bre ake h.p at 4000 r.p.m.! All sinew P F . 
no ‘‘fat’’! $109.50. De luxe model $ 4 
with Ready Pull Starter , ; 


$129.50. (Shown here.) 


Also see the new Miracle N , FIRM-FIT Dental Plates 


Motor —only 21% Ibs ban- 


6 N m4 
tam edition of the above, Only Lr Made In Our Own Laboratory! 


$79.50! Other mod- } 
els as low as . “ $49. 50 “ Hi J NOW AS LOW AS $6. 75 
All prices f.o b. facto ry. i Thar a 75 ester perfectly. Workmanship and material GUAR 
rae, hw Alt | D. Teeth made from your personal impression look 
Free Handy Chart butts ex) /*ked 72 p Janreen WEAR PLATES 60 DAYS if not delighted wit 
NEW Sizes, specifications g lene, ; fitand YOUR IMPROVED APPEARANCE the tris 
of the 10 great Sea-Horse 2. ( ; in B costs you nothing. MONEY BACK GUARANTEI! 
motors for °39 . w mode Is. TWater Ry Ite; SEND NO MONEY-—Rush postcard for FREE Impressi: 
ow pare _ Iilustrate d. 3. Rp Uxh; a In. materialand catalog of LOW PRICES. rome right now 
. pag ann ‘anon "CT Se | , t. | SUPERVISED BY A DENTI 
‘ 360 FERRIS-GRIGSBY DENTAL LABORATORY, INC. 


Persh Read, Wauk . > is 
seca ReMi Dept. 371, 6217 S. Halsted St., CHICAGO, ILL. 
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time. 


FREE BOOKS 


Give you practical patent facts 
you are an inventor—if you have a new 
a—send for our free booklets. They 
tain practical information based on 64 
ars’ experience as patent attorneys. 
ese books willexplainthesteps in patent 
cedure . . . tell how you can protect 

r ideas, and describe the various op- 
tunities for capitalizing on your inven 
n. All inquiries confidential. Mai! post 
ard for free books today. No obligation. 


e C. A. SNOW & CO. 


Registered Patent Attorneys Since 1875 
269 Snow Building Washington, D. C. 


(Se Se SBS SSB SF SS SSS SSS SSS SSS See eee ee 


PATENTS—TRADE MARKS 


All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 

torneys’ Fees’’—FREE! 
LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices) 
413 Bowen Bidz. Washington, D. C. 


jS eS SBS SSF SSS SSS SSS SS SS SS SSS eee ee ee 


New Ideas now Salable 
Before Patenting 


Practical, useful inventions may now be safely 
marketed without patenting expense. Write for 
proof that we have been successfully selling both 
patented and unpatented inventions, since 1924. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 


nventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
r information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


who derive largest 
profits know and heed 
certain simple but 
vital facts before applying for patents. Our book, Patent- 
Sense, gives those facts ; sent free. Trade Marks—Copyrights. 


LACEY & LACEY, Est. 1869, 635 F St., N.W., Dept. 6, WASHINGTON, D.C. 





ALBERT E. DIETERICH 


THEODORE H. RUTLEY 
REGISTERED PATENT LAWYERS 
512-A Colorado Bidg. WASHINGTON, 


Booklet on Patents sent free 


dD. C. 
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FREE 


68 Pages of FACTS ABOUT 


PAT ib | TS and SELLING 


INVENTIONS 
- YOU have an invention 


draftsmen and experienced, 
or an idea for one—you registered attorneys. We try 
should read our Free Books. to keep expenses at a mini- 
They tell how the patent mumandcan arrange deferred 
laws protect you. Why your payments. Get the facts about 
invention needs protection. patents and inventions. Get 
What a registered patent at- the facts about our services. 
torney can do for you. How Mail the coupon TODAY 
to make your sketch and Many pictures and examples 
description (we send you a make these excellent guide 
free Form). Our books also books for inventors. 
tell how some inventors have 
secured financial assistance. 


HOW WE SERVE YOU 
Since 1898 we have 
served thousands of in- 
ventors. We answer 
your questions. Tell 
you what to do. We 
put at your disposal a 
large staff of expert 


E VicTorn an 

Main Office: 107-G, Victor ey 

Washington, D.C. 

**When an 


Send me free copies of your books, ‘‘Patent Protection’’ and 


How to Sell an Invention 
Name 
Street and No 


City or Town 


INVENTORS } a 
7-4 ee (O]) > me?) hy PATENT! 


SEND FOR FREE BOOK => 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 

ing Corps (1922-24) of the U. S. Patent Of- 

fice. If you want to profit by your idea, you 

should take steps to apply for a U. S. Patent at 

once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on your 
idea in the quickest way. With this Free Book you will also 
receive a ‘‘Record of Invention’’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Farm. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 69C, New York City 
MILLER BUILDING, Dept. 69C, Washington, D. C. 


Please send me your Free Book, ‘‘How to Obtain a Patent,’’ and your g 
**Record of Invention’’ form. 


NAME 





S are dangerous and may be very 
My personal service assures 

pt action, strict confidence, and a 
mum of expense. I suggest that you 
me a model or drawing, or sketch 
lescription of your invention and 
I will make a search and report 


send my 


Patent Attorney.) 


APERSONAL CONFIDENTIAL PATENT SERVICE— 


UNE, 1939 Please 


promptly as to its patentability and send 
you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, 
the attached coupon at once 
‘Record of Invention 
(Over 40 years experience as a Registered 


mention POPULAR SCIENCI 


340-E Victor Bidg., 
Washington, D.C. 

free of charge, your 72- 
‘“*Record of Invention’’ form 


ML. F. Randolph, 


Please send me at once, 


1 
mail 4 
1 page booklet and 
i 
I 


I will also 
form 


Address... 
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Hew ldeas 


Home Owners 


Buried Tube Irrigates Shrub 


ATER may be applied directly to the roots of 
a garden shrub with an underground irrigator 


now available. 


3uried around the roots of a plant, 


a tirelike rubber tube is connected to the surface by 
means of a small funnel that projects above the level 
of the ground. Water poured into the funnel flows to 
the roots through slots and drainage holes in the 


subterranean tube. 


Hammer Clip 
Starts Nail 


A SLOT in the easily 
attached clip for ham- 
mers shown at the left 
holds a nail so that it 
may be started easily 
in an awkward spot. 
When tapped lightly 
into place, the nail is 
released by a twist of 
the hammer, and then 
driven home in the us- 
ual manner. 


All-Metal Window Screens 
Are Adjustable for Size 


AS EASILY adjusted as a curtain rod, a new- 
ly developed all-metal window screen can be 
extended vertically or horizontally. Available 
in nine different sizes, the screens require no 
fitting or trimming to make them fit snugly, 
even though window openings are warped, or 
otherwise out of square. The metal frames of 
the screen extend or contract by sliding. They 
may be mounted from inside the window, and 
require no painting or other maintenance. 


34 


Trap Electrocutes Insects 


FLIES and other annoying insects are in- 
stantly killed by a new electric trap on the 


market. Attracted by a glowing light bulb, 
insects are electrocuted as they try to pass 
through a charged metal grill, and their bod- 
ies drop out of sight onto a removable tray. 
Harmless to humans or domestic pets, the 
trap can be plugged into any electric outlet. 


Killed electrically, flies drop on a removable tray 


POPULAR SCIENCE 





“TEN YARDS AHEAD WAS DEATH” 


DEATH LURKS ON HIGHWAY FOR “SKY 
CINDERELLA,” WAITRESS-HEROINE OF 
THE AIR 


iY) “Give me flying, I'm ground-shy;’ writes 
Gretchen Reighard, the famous ‘Sky Cin- 
‘ derella” of Mansfield, O., waitress, para- 
\ 2 chute jumper and licensed glider pilot. 


ape ii 


GRETCHEN REIGHARD 


e “I’ve had my share of close calls in the air, but 
my narrowest escape was on the highway! 


“[ left Elmira in the rain after the National Glider 
Meet with 380 miles to drive before morning to 
get back to work in Mansfield. My nerves were 
already shaky and I had to drive faster than was 
safe or I'd never make it. 


“As darkness fell it rained harder and harder. 
Solid sheets of rain dimmed my mud-splashed 
headlights. The road was deserted. I was getting 
a swell case of jitters. But I gritted my teeth and 
drove on. I just had to get back. 

“IT swooshed down a hill, skidded the turn at the 


was foot of it, and dimly made out a sign ‘Bridge 


he 1 oe ee - A Meee = =Ahead.’ Then I saw the end of the bridge. In the 
om Sf. & v fue 6s: diffused light of my head lamps the road looked 
d- : of all right. 

He 4 “But just to make sure, I rolled down the win- 
et. i | a ean dow and poked my flashlight out...and my 


heart nearly choked me! Ten yards of wet planks 

; between me and Kingdom 

| ie A pA ss Come! My flashlight showed 
5 Waa me the jagged end of that 

broken bridge, and none too 

soon. The raging creek had 

washed away the whole center span! ‘Eveready’ fresh DATED batteries had 

saved me from many a broken leg in night jumps, but this time they went 


AUG. 1939 





the whole way. From now on I’m 


) , 
sticking to batteries that stick to me. (Signed) pa am Reig hard 


, 





FOR BEST AESULTS 
PUTIN S€avice aeroat 


NATIONAL CARBON COMPANY, INC., 30 East 42nd Street, New York, N. Y. 
Unit of Union Carbide [fg and Carbon Corporation 
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Use SMOOTH-ON No. 1 


for tightening and anchoring 


RY any one of the following jobs and 
see for yourself how easily and quickly 
dependable tightness is produced. 


























Loose tool and cutlery handles (1):—Fill hole with 
Smooth-On and force shank in. Stripped wood screws 
(2):—Reset in holes filled with Smooth-On. Excellent 
for loose hinges, locks, hooks, drawer pulls, ete. Loose 
nuts (3):—Lock by putting Smooth-On between base 
and seat. Try this on oven hundles, ete. Making over- 
size threads hold (4):—Fill annular space’ with 
Smooth-On. Anchoring in tile (5):—Set screws in 
holes filled with Smooth-On. Anchoring in concrete 
(6):—Chip out hole, insert bolt with head in and fill 
annular space with Smooth-On. Use nut and washer 
for fastening attached part. Excellent for holding 
shelf brackets, cabinets, partitions, ete. 

Smooth-On No. 1 is ideal for tightening parts and 
stopping leaks because of its low cost, its simplicity of 
application and its unique properties of hardening into 
metal and expanding while doing so. No heat, special 
tools or previous experience are required, and judicious 
use as per instructions in the Smooth-On Home and 
Auto Repair booklet assure perfect results. 

If you take pride in doing home tinkering well and 


like the 
ss money, 
SMOOTH-ON 
CEMENTS | 
Moor oR 
(canny et 


big savings of time and 
keep a copy of this booklet 
and a small can of Smooth-On No 
1 in your work bench. The first of 
many routine or emergency jobs on 
which use Smooth-On No. 1 
will its small possibly 
many times over. 

Mail coupon for the booklet and 
get Smooth-On No. 1 in 7-oz. or 1 
or 5-lb. can from your hardware 


you 


repay cost 


Motor Car a Boat 
Home Factory wns 
Power Plant 











store or if necessary from us direct 


SMOOTH-ON MFG. CO., 
574 Communipaw Ave., 
Dept. 58, Jersey City, N. J. 
Please send the free Smooth-On 
Repair Book. 





Mail coupon for 


FREE BOOK 


Name 


Address.. 
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Attachment for Rakes 
Prevents Clogging 


AKES are kept free from clogging while 
R in use by an ingenious cleaning attach- 
ment that should appeal to amateur garden- 
ers. An adjustable wire loop fitting closely 
around the rake prongs is held up out of the 
way near the base of the rake teeth, by a 
heavy wire spring. When, in use, the rake 
begins to clog, the home gardener merely 
turns it over and hits the back of the rake on 
the ground or against a tree trunk. The blow 
snaps the loop forward along the rake teeth 
to remove clinging debris, while the spring 
returns the loop to its original position. 


[ ahmaehaiiail 


FROM HOME OWNERS 


Q.—BEFORE putting up awnings for the 
summer, I plan to renovate them. Although 
the awning fabric is still strong, the colors 
have faded badly. How can I repaint them 
without having the paint sink through?— 
F.L.W., Powell, Pa. 

A.—FOR painting awnings, a paint contain- 
ing as little oil as possible is generally used. 
You can mix your own from paste white lead 
tinted with dry, powdered colors, rather than 
colors ground in oil. Thin this with turpen- 
tine and add about a tablespoonful of japan 
dryer to two quarts of paint. Apply with 
crisscross strokes, heavily enough to cover 
the awning with one coat of paint. 
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* ELECTRICAL zooxs 


stupped a 
FREE 


BRAND NEW 
RADIO SECTION 


PUBLIC ADDRESS 
SYSTEMS COVERED 
Here’s great news for anybody interested in me “tricity. BRAND NEW 
edition of Applied Electricity including Diesel Electric Plants brought right 
down to date with e very NEW Electrical subject fully roovaned 10 big Volumes 
and all shipped FREE for examinatic on 


For BIG FIELD! Big Demand! 


p Me <! who understand electricity 


Beginners Big Pay! : are urgently needed right now in 
thousands of industries Autos, 


and Experts airplanes, machine shone —practically every in- 


Over 3000 pages dustry depends on electricity and men who know 





















indreds of illus- this subject make big money. Pleasant, fascinat- 
trations—the most ing work, easy to learn and do; learn quickly 
omplete work of with these books. Send coupon for a set for 


ts kind ever pub-§ FREE examination and see for yourself. 


shed. Dynamos, A year’s consulting membership 
otors, power in the American Technical Socie- 


tations, radios, ty now given to all re odors of 


television, every- this famous Cy« lopedia of Elec- 
thing electrical tricity. Many say, ‘‘That’ 's worth 
xplained clearly more than cost of books.’ 











o anyone can AMERICAN TECHNICAL SOCIETY 
nderstand them.§ Dept. EA20, Drexel at 58th St. Chicago 
-_—=_— — ‘~— rem me ee 


American Technical Society, Dept. EA20, Drexel at 58th St., Chicago 
d for 10 days’ free use, BRAND NEW 10 volume set of Electrical 
ineering In return for mailing this coupon promptly, send certifi- 

te of membership in the American Technical Society entitling me to 

1 consulting privilege for one year. I will pay the few cents delivery 
rges on the books. If I wish I may return them in 10 days and 

e you nothing, but if I keep them I will send $2.00 after 10 days, 

n $3.00 a month until the total price of only $29.80 is paid. 

















re, occupation and name and address of 
siness man as reference 
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HOW TO PAINT 













===-MAIL THIS COUPON AT ONCE!-«<«=; 


ciIvTy STATE 


SIGNS 





EARN GOOD MONEY| 
—SPARE OR FULL TIME, 


Signs and Showeards are always in demand—in 





every community everywhere! Anyone who can 
write can le arn to mak signs—and earn a tidy sum 
every week This u velous book shows you how! 
HOW TO PAINT SIGNS AND SHOW CARDS 
gives you instruction in gold window lettering, pen 
and brush sign painting, siik process work, ete., 
et Every practical detail is covered thoroughly. 
All instruction is in very simple language, illus- 
trated by numerous actual applications Almost 


300 pages, 7 nches wide nearly a foot high. 
Printed on heavy coated stock for perfect legi- 
bility. Durable, luxurious binding, stamped in 
gold. 


FULL PRICE: ONLY $1.98 











PRACTICAL LESSONS in 


@ LETTERING @ SIGN LAYOUTS 
@ SHOW CARDS @ COMPOSITION 
@ GILDING @ BANNERS 


@ WINDOW SIGNS 

@ TIN AND PAPER SIGNS 

@ HOW TO MIX PAINTS 

@ BOARD AND WALL SIGNS 
And Many Other Subjects 

ALL COMPLETE IN THIS BOOK! 


OVER 200 ALPHABETS and 
SIGN INSTRUCTION LAYOUTS 


All standard types of letter every modern alphabet—the very 
latest sign layouts—you get all this within the covers of this 
one book! HOW TO PAINT SIGNS AND SHOW CARDS pro 


vides beginners with a perfect instruction manual to start them 



















immediately on the road to succe in the sign business; it pro 
vides professional sign makers with a real reference volume of the 
best types, layouts, etc., used today With this book in your 
tudio you will never be at i loss for idea you will always be 
able to produce striking powerful, modern lettering 


that will increase demand for You R work 


SEND NO MONEY 


Don't miss this opportunity to enter a very profitable, pleasant 


and interesting vocation See for yourself what this book 
HOW TO PAINT SIGNS AND SHOW CARDS, can do for 
-, —e a copy on approval There is no obligation to keep 
it ou decide for yourself in your own way whether the book is 


aeh the small price of $1.98. Send no money now—just mail 
the coupon. Pay the postman on del very—$1.98, plus postage 
If not more than satisfied, return the book in 5 days and receive 
full refund. Ulustrated Editions Co., (Dept. 88) 220-4th Ave., N. Y. 





ILLUSTRATED EDITIONS CO., Dept. 88 
220 Fourth Ave., New York, N. Y. 
Send me for approval a copy of 

HOW TO PAINT SIGNS AND SHOW CARDS 
I will pay postman $1.98 (plus postage) on delivery with the 
understanding that if I am not more than satisfied with the book 
I may send it back to you in 5 days and you will refund my 
payment in full 

Check here if you wish life-time, imitation leather 

De Luxe binding, $2.98 


NAME 
ADDRESS 


If you enclose payment with this order, we will 
pay postage. Same approval and refund privilege. 
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An Alka-Seltzer 


Tablet ina glass of water makes ao spar- 


kling pleasant-tasting solution. Drink it 
and it gives quick relief from Head- 


aches, Sour Stomach, Distress after 
helps overcome excess acid condition 
so often associated with these troubles. 


meals and other commonailments. Italso 


I'D TAKE AN ALKA-SELTZER, 
YOU KNOW, THAT WHAT THEY USE 


FOR UPSET STOMACHS, HEADACHES, COLDS 
AND “MORNING AFTER” BLUES. 


IT ALWAYS MAKES ME HUNGRY 
TO WORK OUT IN THE AIR 
BUT THEN | STUFF MY STOMACH TILL 
| FEEL THE WORSE FOR WEAR 





AND NOTA 
SINGLE HEADACHE 


TO MAR THE 
GOLDEN HOURS 


we 
Ke 

tA 
ta 


WE'VE MUCH TO 
A MAKE US HAPPY, 
H THE SUNSHINE. 


nha few weeks earn big income in service 
nor chiropod easy terms for home training 


Stephenson Laboratory, 62 Back Bay, 







WANT a new 
profession of your own, 
with all the trade you can 
attend ; 

a foot correctionist, and 
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TUNE IN 
THE NATIONAL 
BARN DANCE 
SATURDAY NIGHT 
NBC - NETWORK 


30* 60s Pxcs 
OR BY THE GLASS 
AT DRUG STORE 
SODA FOUNTAINS 


th Alka-Seltzer 425: 


V Acme iB 


Alkal 





business 


to’ Then become 


fees not medical 
no further capital 


needed, no goods to buy, no agency. Established 1894. Address 


Boston, Mass. 
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A GOOD PAY JO 


Get into a good-pay trade where trained men 
are scarce. There is always steady demand for 
Expert Machinists, Tool and Die Makers and 
Automatic Screw Machine Operators who 
Earn as Much as $50 to $60 per Week 


a big-pay jobs through ALLIED 
training. No previous experience 
necessary. Expert supervisors give 
every man personal attention. 


Learn by Actual Doing 
Get Real Shop Experience 


Train in one of America’s best- 
equipped shops, with real machines, 
learning on actual jobs. Learn ev- 
ery phase of machine shop work. 


DAY AND EVENING TRAINING 


Start anytime: ALLIED school is open year 


FREE BOOK! ‘round Many students assisted to find 


“Practical Machine Shop | day-time jobs and train evenings. Employ- 
Training’* Sent FREE on | ment Service FREE. Low tuition; easy 
request. Write Now! j time payments may be arranged. 


ALLIED SCREW MACHINE CoO., INC. 
(School Division) Dept. PS -6, 603-9 W. Lake St., Chicago 










Its Great 


s Spotl 


EASY, TOO! 


| Let the BRINDISI ACCORDI- 
; , ON be your magic carpet to 
ai af ) happy-land. Fun 
2 4 
H f y 








at home and 
at parties Opportunity for 
broadcasting, dances, entertain- 


ty ments, ete. Easy to learn 
. moderate cost Write today 
S , for FREE copy of booklet 

. j La ‘‘Music Magic with the Ac- 


” 


eo TONK BROS. CO. 
Dept. 16, 623 S. Wabash Ave. Chicago 
RUBBER MOLDS Executing SeeRers 


With Rubber Molds you can make fast-selling composition novel- 
ties and earn tremendous profits. We supply instructions and ma 
terials. Send 10c for illustrated 32 page book explaining details of 
this fascinating business T T'S STUDIO, 
Dept. PS-6, 2927 Wilcox St., Chicago, tl. 


HOBBYISTS! UNUSUAL OFFER! 


You will enjoy and profit by this remarkable 100-page Hobby Model Crafters’ 
Handbook tell exactly what you want to know—all about Plans, Materials, Con 
struction, ete. Get thi Get areal hobby! Send only $1.00. Special Refund Plan. 
Or stamp brings detai 


MIDWESTERN MODEL CRAFTERS 












Box 206 Shabbona, Illinois 
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BRAZES 
SOLDERS 


Now, an electric welding, brazing and soldering 
Torch, complete with power unit, goggles and 
supplies, Works INSTANTLY off any light 
socket. Does a thousand and one repair jobs 
at amazingly LOW COST on aluminum, iron, 
faws steel and other metals. indispensable for 
ww Auto, Body and Fender Repairs, and home 
. repairs—shop, factory, farm, engineer, jani- 
tor, sheet metal, radio and bicycle repairs. 
/ pet ge handle without previous experi- 
tm ence with oursime 
5 Rie, instructions, 10-DAY HOME TRIAL 
rite at once for Special Introductory Low Price Of- 
- fer. Try 3in1 Electric Torch for 10 days at our risk. 
a——_ orget one free by helping to introduce it. ELECTRO- 
‘ r2 TORCH CO., 2613-DR Michigan Ave., Chicago 





























writing to advertisers. POPULAR SCIENCE 
























or 


nd 


1 
yu 
sc 


D 
ce 
ve 


st- 


asy 






























THE DIP, DIP, | DIP OF AN 


Indian 
Blade 


@ Soak up sun 
and have more 
fun as you paddle 
through Indian 
pleasures. Hunt and fish, and set up 
camp away from the world on the water. 

Winding rivers and lonely lakes in- 
vite you to sport and adventure. An 
Old Town Canoe brings you years of 
pleasure. It costs very little to own one. 


FREE CATALOG shows all kinds of Canoes 


for paddling, sailing or outboards. Also Out- 
board Boats, including big all-weed family 
boats. Rowboats. Dinghies. Write today. Ad- 
dress Old Town Canoe Company, 516 Main 
Street, Old Town, Maine. 











When Writing Advertisers 
Please Mention Popu LAR SCIENCE 


Stretch ‘dimes into dollars with 


SPORS 4000 BARGAINS 





260 PAGES OF AMAZING VALUES LIKE THESE 


rhis new 1939 Wholesale Book for salesmen, dealers, ete., de- 
seribes and offers you over 4000 Tested Fast Se llers; Money- 
Making Ideas; Sales Building Plans; office specialties, home ne- 
cessities. Read about the customer whose orders total $46,000 
retail value in 5 months. Same opportunity for you. There is 


room here for only a few examples lis catalog costs about 25c and we 
are oonamng it to you for One Dime to cover the cost of mailing and pack 
ing, etc ou get your dime back with your first order. Our money back 


guarantee protects you. Send the dime or stamps and see how you can turn 
dimes into dollars. Today! Now! 


- = S Yr. GUARANTEED 
<< » FOUNTAIN PEN 


No. R400. Features: plunger filler; visible ink supply; non-tarnishing size 
4 point; guaranteed Set b lack color. When offered for 69c you make over 
400 profit ull line of writing instruments in our catalog Sample 1l3c. 
Dozen $1.40. 


ELGIN DRY SHAVER 
No. E308. Precision motor chrome plated head: 
operates on 110 A.C. Ready to ope rate. 1 year 
4 rantes with each shaver mney back if 
not pleas ed 
Sample 79% Dozen 75c each. 
6 dozen 69c each. 








—— ee ee ee oe 
HEAT-KWIK WATER HEATER 
No. E541. Tested and approved by Automotive 
Test Laboratories of America. Heats water 
quickly from any 110 volt light socket. Every 
home, can office, store, farm are ready 
prospects Mt yey back if not pleased 
Sample 85c. Rome $8.88. 


SEND WITH ONE DIME TO 


3-39 MONROE ST., LE CENTER, MINN. 
Dear Spors Co.: Yes I want your new 1989 Whole 
sale Catalog right away. Here's your dime. I want 
it back with my first order 


NAME 


ADDRESS .. 








GREE cenccccsensccccccescese . STATE......... 
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THE GIRL OF HIS DREAMS « 


DICK’S AN AWFULLY) BUT HE HAS 4 
NICE = FEL LOW-+-7 SUCH AN OLD 
ay ~AOOKING FIGURE 

? MPLINER SAYS | 

(7. "ey SHOULD 
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DICK GOTAMANLY-FORM. LATER. 
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\e Re) MARY) YOU LOOK ; Is) 
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LOOK YOUNG! FEEL YOUNG! 
Youthful Appearance Wins! 
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Don’t let a sagging, bulging waistline get you down! Thou 

sunds of men have found new comfort the ‘*Manly-Form’’ way 

You, too, can guard yourself against ‘‘middle-age slouch’’ and 

the dangers of undue train You, toe can win your Way 

to success by looking trim and feeling fit. ‘*Manly-Form’’ 

gives invigorating all-day support to flabby fat and muscles 
| 





1 pleasure to wear! Order one today and 
enjoy at once a snappy, youthful s 
appearance —the posture 
of sparkling health! Li ° 


WITH THE 
FLAT FRONT 


“MANLY 
FORM” 


No leg bands! Full- 
bodied pouch -front 
and back—insures 
complete mascu- 
line support. 


2 |i 


SCIENTIFICALLY MADE FOR YOUR COMFORT 


‘“‘Manly-Form”’ is scientifically constructed to support your 





abdomen firmly. Made of 2-way t-r-e-t-c-h porous and seam- 
less lastex—lightweight, but amazingly strong. Washing actu- 
ally preserves its strength. Removable 4-inch steel ribs assure 
perfect hape—no curling, rolling or bulging Extra strong 
12-strand rubber taping holds belt snugly at waist and thighs 
Detachable, air-cooled pouch of fine, soft double yarn—for real 
masculine support. ‘‘Manly-Form’’ is absolutely undetectable 
under your clothes. Order one today and feel the difference the 


minute you put it on! Enjoy the pleasure of looking young and 
feeling young 


SEND NO MONEY 


This amazingly comfortable upporter-belt is obtainable 
only from the 8. J. Wegman Co., 70-5th Ave., N. Y. Just fill 
out and mail the coupon now. By return post you will receive 
your Flat Front ‘‘Manly-Form.’’ Shipped in plain package 
Pay on delivery. Satisfaction absolutely guaranteed 


BURR Ke SSE S a i; 
S.J. WEGMAN Co. (Best. 124), 70 Fifth Ave., New York 
Send me at once a a carom Po FORM” upporter. T will pay 
j 


postman $1.98, plus postage i” to 48” waist, $2.49.) 
My (trouser) waist measurement is 

Name 

Address 


City State 


We will stand postage charges if you enclose $1.98 with 
O this order. Mark this box 
Canadian orders: $2.15 in advance 


f= eeceeses 
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CLASSIFIED RATE—30c 
insertion. Smallest Ad 


POPULAR SCIENCE MONTHLY — 


a word per 
10 words. 


Classified Section 


For 


tance must 


353 


AUGUST 


Fourth Avenue = 


and 
May 


INSERTION copy remit- 
be in this office 10th. 
(July issue closed April 20th) 

NEW YORK, N. Y 





ADVERTISING 


LEARN . Advertising quickly at home. Easy 

practical plan. No text books. Common 
school education sufficient Interesting 
booklet and requirements free. 
School of Advertising, 3601 Michigan Ave- 
nue, Dept. 1741, _Chicago. 


INCREASE your sales through agents, 

mail-order, stores. Newspaper, magazine, 
mailing-list rateguide—stamp. Chicago Ad- 
vertising Agency, 20-PSI West Jackson, 
Chicago 


DIRECT-MAIL A Advertising : services. Sales 

letters that sell. Mailing lists. Omaha 
List & Letter Co., Box 3172, South Omaha, 
Nebr 


ADVERTISE: 24 words in 250 newspapers 





$10 Lists free Advertising Bureau, 
4515-P Cottage Grove, Chicago 
AGENTS WANTED 

NECESSITIES always in demand! Expe- 


rience unnecessary to earn steady income 
selling shirts and sportswear factory to 
wearer. Gigantic variety; one year guaran- 


tee; customized fit (90 sizes). Half price 
offer creates amazing values. World's larg 
est concern of its kind. Our sales force 
earns $100,000.00 yearly. Get your share! 


Simply write orders. We deliver and col- 
lect. Postcard brings you complete money 
making outfit free. Write Dept. 238, Rose 
cliff- ‘Quaker, 1239 Broadway New York 


ADVERTISING Book matches. Sell union 

label book matches. Fastest selling line 
in America. Large sales producing kit, 
sample matches, complete cut catalog 
eight color combinations make selling easy 


Commission in advance. Superior Match 
Co., 7530 Greenwood, Dept. P-6, Chicago 
100% PROFIT in new perfected (1938) 


quick-action self-starting cigar lighter 
No flint or friction. No wind can blow it 
out. Retails 25c. Costs you $1.75 dozen 
Sample and can fluid 25c. New Method 
Co., Box PS-78, Bradford, Penna 
SELL Social Security Over 40 mil- 

lion buyers. 500 profit. Full or part 
time. New plan. Employ others. No money 
needed. Don't wait. Act now. Free outfit 
Federal Name Plate Co., 287 Broadway, 
New York City. Dept. PS-6 
WEAR fine hose I send without 


plates 


cost with 


outfit while taking orders for amazing 
new hosiery Replacement guaranteed 
against holes, snags, and runs. Rush name 
and hose size. Wilknit, Desk F-80, Green- 


fleld, Ohio 


MILLIONS of prospects! Buyers every 
where! Sensational Social Security plate 


with name Gold-Stamped on leatherette 
case! Fast seller! Big profits! Complete 
selling outfit free! Union Specialty, 1775-X 


Broadway, New York 

NEW York's World's Fair postcard views, 
new snappy comics, lovers, flappers, booz- 

ers, fish jokes, comic pig mirrors, fan 

dancers, booklets, 12 samples, catalog 10« 

100 samples $1.00 express paid. Artform 

Co., 1710 Undercliff Ave... New York 


BEAUTIFUL Bird pictures handmade with 
genuine feathers. Sell on sight! Large 





profits! Free particulars Samples 10c 
stamps. Marquez-IG, Apartado 1176, Mex- 
ico City 

AGENTS: | Opportunit y make | money; ; book 


containing 107 successful business plans; 


home-office; send for free introductory 
booklet, Elite Co., 214-A Grand St., New 
York 


DISTRIBUTORS Supply revolutionary 


corn remover to stores. New sales plan 
results in landslide of orders. 150% profit 
Exclusive franchise Great Christopher 
Corp., Buffalo, N 
GET free details today how $1.00 makes 


you $25.00. Nothing else to buy Ps 
Kohn, 506 W. 45th St., Chicago, II] 
ENGRAVED name 

etc., profits large 
Ave., Winthrop, Mas 


plates, numbers 
Brett Bros., 


signs 
Elmwood 


| 


Page-Davis | 
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JUST out! Amazing fast selling 25c house- 
hold necessity. Saves up to hundreds of 
dollars. Sell 3 to 4 each home. Make up to 





$6.00 daily. Free sample. Puro, 3107 Pine, 
Dept. H-809, St. Louis, Mo 
BARGAINS: 100 blades 25c; electric razor 


75c; candid type camera 90c; soap gross 
cakes $1.44; blankets each $1.20. Free cat- 
alog. World’s lowest priced wholesalers 
Mills Sales, 901 Broadway, New York 


BIG | money taking orders; shirts, ties, 

hosiery, underwear, pants, uniforms, 
dresses, etc. Sales equipment free! Experi- 
ence unnecessary. Write Nimrod, 4922-AV 
Lincoln, Chicago 


TO sell household article with “many ; uses 

New and not competitive. Double your 
money every day. Write for particulars 
and send twenty-five cents for sample. 
Cc E. Carter Company, Girard, Pa. 


BIG “money applying initials on automo- 
biles. Easiest thing today. Free samples 
Also, sideline salesmen for short order De- 
calcomania name plates. ‘‘Ralco,”’ 1305 
Washington, Boston, Mass 
BUILD permanent business _ of your r own 
with new and better roach killer. Noth- 
ing else like it. Your name on label. Sam- 
ple 10c. Doz. $1.00. Goldwyn Smith Co., 
Tampa, Fla 
AGENTS: Big profits. “selling key 
tors, key rings, Social Security 
tamping outfits, badges. Sample. 
name and address 25c. Investigate, 
East 178th St.. New York 
AMAZING lawn mowers. Electric-Gasoline. 
Exclusive territory. Big profits. Differ- 
ent, rotary, light. Cuts anything. Paul 
Manhart, Brandeis Theatre Bldg., Omaha, 
Nebr 
500% PROFIT with new perfected (1 (1938) 
quick-action, no flint, automatic gas 
lighter Retails 25c Sample 10c. New 
Method Co., Box PSG-78, Bradford, Pa 


300° PROFIT ‘selling Gold Leaf letters 
for store windows; high grade letters 











; protec- - 
plates, 
Check 
463-A 











1'3c each. Free samples etallic Co., 437 

North Clark, Chicago 

500% PROFIT selling new ‘‘20-in-1"’ 
kitchen utensil. Retails 25c. Costs you | 


$1.00 a dozen or $7.20 a gross. Sample 10c 
New Method Co., PSM-78, Bradford, Pa. 


BIG money applying initials on automo- 

biles. Write for particulars and free sam- 
ples. American Letter Company, Dept. 47, 
Dunellen, N 


STURDY magazine binders for 

Science, 12 wire separaters, 3” 
$1.00 prepaid; agents discount. Gold Shield 
Products, 350-S Greenwich St., New York 
FREE sample-amazing cleaner; sells homes, 

taverns, everywhere. Big profit-fast re- 








Popular 
bac 


peater. Besco, 5009-X, Irving Park, Chi- 

cago 

$100 WEEK, $3.95 automatic fire extin- 
guisher. Sells dealers, homes, factories 


motorists. Biggest profit! Exclusive! Fire- 


foe, Madison, Wis. _ . cZ 
AMAZING seller. All weather coat guar- 

anteed ten years, $9.95. Commission 
$3.00. Selling outfit free. Tenyear Rain- 
coat Co., Dept. 31, Templeton, Mass 
BANDAGE, gauze and rubber, highest 

quality, attractive package. low prices, 
exclusive territory. Radco, 7068 Glenwood, 
Chicago 


500°, PROFIT. Gold and silver colored 
sign letters. Offices. Stores. Large sizes, 
lc. Free samples. Modernistic, T-3000 Lin- 
coln Ave., Chicago. 
SOCIAL Security plate s 
or stamp your own plates 
profit Electrograver Co., 
State, Chicago 
SUCCEED with your 


salesmen > Engrave 
Keep all the 
C-651 South 


products. Make-sell. 
Formulas. Accurate analyses. Catalog 
free. P. Thaxly Company, Washington,D.C 
SELL fast repeating cleaner everywhere. 
Sample free. Cary Company, Joliet, Ill. 


MONTHLY when writing to ad 


vertisers 


BUSINESS proposition resilvering mirrors, 

autoparts, reflectors, making chipped 
glass signs. Write, Sprinkle, Plater, 910, 
Marion, Ind 


MEXICAN art 
details, dime. 
redo, Texas 
AFTERNOONS free! $300 month—home! 
No canv. Expect surprise! Folios-B, Sta- 
tion D, Los Angeles 


BIG profits selling tap dancing ~ dummies 
Samples 50c. Sesslen’s, 5730 Kingsbury, 
St. Louis, Mo 


| AGENTS. Jobs open. 
Gurney's Service, 
Chicago 


ATLAS window sign letters. Large sizes 
penny each. Get beautiful samples. At- 
las, 7941-K Halsted, Chicago. 


MILLION articles wholesale Directly 10c. 
Ideal _Service, 179-D Park Ridge, Il] 








Beautiful sample, 
Box 944, La- 


goods. 
Creations, 











. 10¢ ¢ brings offers. 
4825 So. Marshfield, 








MAGIC cloth, silver plates, metals. Sam- 

ple 10c. Al Poirer, Dutton, Mont. 
ANTIQUES, RELICS 

2 ae _INDIAN GOODS = 

100 GOOD ancient arrowheads $3.00; 
Tomahawk head 50c. Flint knife 25c 

Illustrated catalog 5c. H. Daniel, Hot 

Springs, Ark 

SWORDS, Rapiers, | Daggers, Pistols. Cata 
log 6c. Robert Abels, 86012 Lexington 

Avenue, New York 


ARROWHEADS, 100 good or 60 fine, $3.00 
Catalog. George Holder, Glenwood, Ark 


AUTHORS’ SERVICE i 








STORIES, articles, books criticized, mar- 

keted. Collaboration on percentage. Po- 
etry Department in charge former editor 
Poetry World. New York Publishing Serv- 
ice, Literary Agents, 246 Fifth Avenue, New 
York City 








AUTOMOBILES 


| . 
AUTOMOBILE mechanics who want busi- 
| 





ness or earn extra money write for sam- 
ples and details of nationally distributed 
self-locking Triple-X Piston rings. Elimi- 
nate re-boring. Guaranteed life of car. 
Franchises valuable. Some territories open 


Triple-X, 2261 South Union, Dept. T, 

Chicago 

MIDGET racers, two - passenger autos, 
| midget motorcycles, motorscooters, mo- 

tors, wheels, parts, plans. Handbook cata- 

log. 59 illustrations. 20c coin. Midwest, 


Box 1959, Chicago Ee 
20 WAYS to save gas. Not a gadget but 
20 clear, cold facts. Send dime well 
wrapped. Charles Saso, 39-31 24th St., 
Long Island City, New York 
MIDGET race cars, sport cars, motorscoot- 
ers. Bargain lists; 130 used motors, 
midgets, parts, 20c. Illustrated literature 
Midgets, Box 543-K, Zanesville, Ohio 


GAS Saver- Wiper hose installation. Post- 
paid dime. Motor Specialties. Box 8849 
Wilkinsbi irg, Penna 


CAN you test a used car? * 








‘Ingenious Used 


Car Tips'’ shows how. 50c coin. Box 49 
Station Y, Brooklyn, N. Y __ 
MIDGET parts, kits, plans Circulars 


free; catalog, 10c a Midgets, Box 


543-K, Zanesville, Ohio 
AUTO SUPPLIES | = EQUIPMENT 


CONVERT your car to burn Diesel oil 

Save up to 70% fuel costs. Cheap instal- 
lation. Wonderful performance. Prover 
factory method. Different and _ better 
Costs nothing to investigate. Write for 
free circular No. 3. Harrington Company 
201-204 Manchester Blidg., Portland, Ore 


FREE. ( Only “successful process refining old 
lube for market. Send stamp. Boisset 
525 Howard Ave., New Orleans, La 


REREFINE crankcase drainings 
particulars. Zelball, 











Request 
Mount Holly, N.J 
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ECONOMY! Performance! Mileage! Fuel 
oil conversions for gasoline motors. Man- 
ufacturers written guarantee. Learn basic 
facts from free literature. Houston & Lo- 
gan, 2112 Addison, Berkeley, Calif 
BARGAINS, Compressors, welders, battery 
chargers, car washers, attractively priced 
Terms. Trial. Write for bargain list. Ho- 
bart Automotive Supply, Box P-694, Troy, 
Ohio. 
REFINE used motor oil without cost. Par- 
ticulars. Gerwin, Fairview, Oklahoma. 


_ AUTO TRAILERS 


FAMOUS Watson 5 ton “coupler “and Wat- 

son 2 ton axle, any tread. Both $12.00 
Watson Automatic Machine Co., Box 18, 
Mansfield, Ohio 


AVIATION 
AERO I. T. I. 


courses for . Aeronautic al En- 
gineering, Master Aircraft Mechanics, 
and Airplane Craftsmen were prepared un- 
der supervision of outstanding aircraft ex- 
ecutive. Genuine practical training is im- 
portant portion of each course. Aero I. T. 
I. shops are laid out and equipped like a 








modern aircraft factory or air line main- 
tenance base. Write for catalog and de- 
tails on this successful training system 


U.S. Civil Aeronautics Authority approved 
scheol Aero Industries Technical Insti- 
ute, 5247-C West San Fernando Rd., Los 
Angeles, _ Calif 


GET into 0 Aviation. Pilots earn up to $6000 

a year! Airplane mechanics and aero- 
nautical engineers also get big pay! Pre- 
pare at this Lincoln Government approved 





School. Write for complete information 

Lincoln Airplane & Flying School, 2100 

Aircraft Bldg., Lincoln, Nebr 

AIRPLANE Mechanic's oe | course 
$1.25. Engine Mechanic's $1.% Both 

courses $2.00. Prepares for ‘aonas Helps 

pilots immensely Box- 


Meyer Engineering, 

D, Hempstead, N. Y 

OVER 100 airplanes, $50.00 up, 
Located everywhere. Terms. 


complete 
Complete 


Directory 25c. Used Aircraft Director) 

Athens, Ohio. 

GRADUATE Airplane mechanic Ten 
weeks. $1.00 week. Gr: aduates ¥ th lead- 

ing concerns. Free catalog. United Air 
School, Elgin, Tl). mb 7 

MODEL | airplanes boats, radios, supplies 
Catalog 3c. Imperial, 416-J McDonald, 


Brooklyn, N 

AVIATION Apprentices: Airminded Young 
Men interested in training for entering 

Aviation as Appre ntices see ad on page 30 


PROPELLERS for airplanes, sleds. Icesled 
blueprints, supplies. Catalog dime. Lor- 
nzen Propeller Co., Niles, Mich 
JST Out. Practical course in flying. 29 
chapters, illustrated. Only $1.00 com- 
lete. Aircraft Directory, Athens, Ohio 

PROPELLERS for sleds, airplanes. Catalog 
5c. Banks Propellers, Love Field, Dallas, 

Texas 

AIRCRAFT blue print and layout course 
$1.00 per lesson. Craft School, Box 687 
inta Monica, Calif 

LEARN aviation. Command high wages 
Write for free booklet No. 19. School of 

Aeronautics, Nauvoo, II] 





EARN to fly free. Folder, dime. Ohmeyer 
Box 391B, Hempstead, N. Y 
BATTERIES GENERATORS, STC. 


DISON storage batteries for lighting and 
power. Non-acid. Odorless. Fifteen year 
fe. Five year unconditional guarantees. 
Reasonably priced. Tremendous savings in 
attery and light plant combinations 
ree illustrated literature. See-Jay Co., 87 
terling Ave., Yonkers, Yy 


ISON lifetime storage batteries for light 
and power. Eliminate acid battery dis- 
es. Long guarantee. All kinds rebuilt 
nerating plants, motors, and miscellane- 

articles at bargain prices. Free inter- 
ng literature. W. Hawley Smith Com- 
ny, Croton Falls, N. Y 
tee | generators and motor generator 
‘rite for information. Hobart's 
line electro plating equipment. Pa 
ts low as $12.40 monthly. Qualitv ma- 
ies, quick delivery guaranteed. Hobart 
Box P-691, Troy, Ohio 
BLUEPRINTS & PLANS 
ANS for small Arc Welder. 50c. Marvel- 
eld, Box 1156-C, San Francisco 
ROATS, OUTBOARD MOTORS, ETC. 


+ Kayak values. 12’ kit $10.00. Others 
equest literature. Playaks, Dedham 








JUNE, 


1939 Please 


BUILD a boat by the Welch System. Every- 

thing for building, equipping or repair- 
ing boats. Use Welch Ready Cut Parts 
Send 10c for catalog showing boats of 
many types; boat hardware; propellers; 
Marine paints; sails; boat finishing mate- 
rials and Welch White Cap Marine Mo- 
tors. Welch Boat Company, Station K-9, 
Milwaukee, Wis 


BOAT blueprints and full size paper pat- 

terns, 50c up. Wide selection. Cruisers, 
runabouts, sloop, snipe, outboard boats, 
etc. Designed by leading naval architect. 
Rush 10c, coin, for illustrated catalog. 
Cleveland Boat Blueprint Co., Station A-3, 
Cleveland. Ohio 


MARINE Power Easily convert any Ford 

motor (domestic and foreign) with Osco 
Parts and Kits. Complete Catalogue 25c 
(coin). Osmithson, 3648-P Lawrence St., 
Philadelphia, Pa 


USED Outboard Motors, parts and acces- 

sories. Send stamp for catalogue. Out- 
board Headquarters, 305 Atlantic Ave., 
Boston, Ma‘s 

BODY-BUILDING COURSES 

WRESTLING pays big money when learned 

the ‘“Strangler-Lewis’’ way; former 
world’s champion wrestler, 8 great illus- 
trated volumes, now only $6.95; free de- 
tails. C. O. Olson, Grandy, Minn ae cm 
EXERCISE equipment, courses. ‘Special of- 

fers! Free booklet. Good Barbell Co., 
Dept. 6, Reading, Pa 

BOOKS, NOVELTIES BOUGHT 

& SOLD 

NEWEST technical books, 




















low as 25c! Ra- 





dio, electrical, television, etc. Become an 
expert, earn an expert’s pay, through 
study. Postcard brings catalog, free ex- 


amination offer! Electronic Publishing Co., 

Box 323-S, Lincoln, Nebr. 

WE are in the market at all times for 
books and pamphlets pertaining to Amer- 

ican History. Send for classified want list 





The Smith Book Company, 914 Union 
Central Bldg., Cincinnati, Ohio 5 om 
FOR free literature and magazine, ad- 
dress, The Goat World, Vincennes, In- 
diana _ ao e 
SEL EC T * Photographs > Sam ples, complete 
, 25c. Albert McGoldrick, Mansfield, 
nase 


Anything relating to 


WANTED to buy. , 
North Carolina. S. Worthington, Wilson, 
N.C 


SNAPPY Photos, books, novelties. Catalog 





10c. E. G. Specialties, Dept. P, Glendale, 
Carnegie, Pa - a ae 
BOOKS. For career seeking men, women 
Walnut Specialty, Everett, Mass 
BUILD IT YOU RSELF_ 
SCOOTERS! Build your own Tires, 
wheels, motors, etc. Low prices. Litera- 
ture and power scooter plans 10c. Hon- 
saker, Masontown, Pa 
BUILD Power Scooters, midget car We 
supply tires, wheels, motors. Lowest 
prices. Send 10c for plans, etc. Bild-Ur- 


Own Devices, 5240 Lake, Chicago 
BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 
an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastex and 
marble imitation. 12c material makes reg- 
ular 10c store seliers. Rubber moulds fur- 
nished for speed production. Small invest- 
ment brings big returns. Nationwide de- 
mand in these low priced goods. Ambitious 
men have chance for real prosperity. Plas 
tex Industries, Dept. S., 1085 Washington 
Ave., New York, N. Y¥ 
HERE'S a real opportunity. If you want a 
business of your own that is substantial 
money maker right now and has unlimited 
future, and if you have $500 cash to oper- 
ate a business in an industry which Roger 
Babson predicts will, in ten vears, be larg- 
er than automobile industry is today, write 
Department 21, Box 187, Lafayette, Indi- 
ana, for complete det tails. 


ARTIFICIAL marble sanitary y flooring, 








in- 

struction covering wood or cement floor- 
ing 12 inch thick, fireproof all colors, low 
cost, Ornamental casting, concrete, plaster, 
papier-mache garden furniture, statuary, 
flexible molds, particulars free. C. Mahler, 
Elmont, N 
MANU FACTURE for us or sell 

homes and public buildings. A 


direct to 
new in- 


vention. Made from discarded tin cans 
Retails for 50c. Full particulars and sam- 
ple $1.00. Albright Specialty Co., Burbank, 
Calif 


writing 





IF you have some spare room, a basement 

or garage, where you can do light work, 
we can offer you a profitable proposition 
for 1939 casting 5c and 10c Novelties, Ash- 
trays, Toy Autos, etc., for firm of many 
years standing. No experience necessary 
as we furnish full instructions with 
moulds. A rare opportunity to devote your 
spare or full time to profitable work. For 
details write: Metal Cast Products Co., 
Dept. E., 1696 Boston Road, New York City. 


WE help start you in business, furnishing 

outfits and instruction, operating ‘‘Spe- 
cialty Candy Factory,’’ home. Men and 
women, opportunity to earn $20.00 to 
$50.00 weekly, all or spare time. Booklet 
free. (Our 3lst year) W. Hillyer Ragsdale, 
Inc., Drawer 14, East Orange, J 


COLOR Concrete with chemicals. Benches, 
Wishing-wells. Spin concrete pottery 
Stucco-rock. Miniature castles, mills. Cold 
glaze, marbling. Sample 10c. Hollywood 
CementCraft, 8530 Wonderland, Holly- 
wood, Calif 
MAKE artificial / marble, glazed tiles, un- 
canny. Tabletops, plaques, floors, hones, 
novelties. Hard, fireproof, inexpensive, ce- 
ment secrets. Brilliant tile and liquid rub- 
ber samples 3c. John J. Payn, 945 Grande 
Vista Ave., Los Angeles, Calif 
15c WORTH of materials moulds $1.00 in- 
Stant seller welcomed every Christian 
home. You cast own rubber moulds. De- 
tails free Finart, 189-199 Van Rensselaer 
St., Buffalo, N 
MONEY-MAKING Projects. Color-glazed 
concrete pottery. Gravestones, tiles, 
walls. Guaranteed basement waterproof- 
ing. Operators wanted. Booklet, details 
10c. National Potteries, Minneapolis, Minn 
MAKE $10-$100 up per month in spare 
time. No selling. Let us show you. $1.25 
brings complete information and beautiful 
display. Write Odornokker Company, 4992 
Melrose, Hollywood, Calif 
M.M. Earned $267, three weeks, raising 
mushrooms in cellar! Exceptional, but 
your cellar shed perhaps suitable. We 
buy crops. Book free. United, 3848 
coln Ave., Dept. 239, Chicago 
LIQUID marble “Any one can make! Brushed, 
sprayed, molded! Colorful, glazed. Par- 
ticulars free. Marbleizing Service, Ed- 
wardsville, Il 














107 WAYS to make money, in home or 
office, business of your own. Full partic- 
ulars free. Elite Co., 214-A Grand St., New 
York 
GOOD paying business, plating auto parts, 
reflectors, bicycles, bath fixtures, mirrors 
by late method. Free particulars and 
proofs. Gunmetal Co., Ave. E, Decatur, Ill 
MAKE $5.00—$15.00 daily with beautiful 
feather pictures. Free details. Samples 
12c stamps. Marquez-IBH, Apartado 1176, 
Mexico City 
SUCCEED with your products. Make-sell 
Formulas. Accurate analyses. Catalog 
free. P. Thaxly Company, Washington, 
Pp. ¢ 
1,642,222 CIRCULATION (guaranteed) one 
inch advertisement $15.40 gets result 
Diener-Dorskind, 1474C Broadway, New 
York 





LAWN Mower grinding pays. Factory proc 
ess grinder cheaply, easily built from 

auto part Mowerservice, 226 Fourth, 
inesville. Wis 


MONEY. Money. Chance of a lifetime 





Profitable business of your own. Addr 
American Laboratories, Dept. C, Box 87, 
Clinton, Ma 
BELTS, sus penders eas to make. Big 

prof itt No tools required We supply ma- 





terials mple belt 25c. Art Leather, 400 
Joseph joe Rochester, New York 
REAL estate foundation all wealth. Start 
own office. Learn how through home 
idy — Morrison School Real Estate, 
100 North LaSalle, Department 9. Chicago 
“WIN Profit ! Start ‘““Your Own" busi- 
ness at home in “Spare Time.” Par- 
ticulars Lone} ymakin g magazine. Ray- 


mond S« hw: irting Iowa 


50 COSMETIC 


ith Amana 


Formulse, 75c! (Type- 


writer Ribbons, 35c Guaranteed!) 
Galluzzo 409-S Trenton, Pittsburgh, 
Penna 
HOW and where to obtain capital. Par- 
ticulars free. Star Service, Wapakoneta 
Ohio 


WHO'S who and What's new in “ 
Order World’’ monthly. 10c 

roe, Brooklyn hh 

SELL by mail! Books, 
Big profits 

438, North Wells, 


‘The Mail 
s- 583 Mon- 


novelties! Bargains! 
Particulars 
Chicago. 


free. C. Elfco, 
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ties, formulas; 
Year, 
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schemes, 
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Folios, St 
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e€aciu 
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Free folder 
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Galvin 
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formula 
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paper cl 
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)] MONEYMAKING \ 
Wil 


Box 86 


(4lst 


year) 


opportuni- 


$10,000 to $25,000 


poor? Six 


shares 
Corpora- 
Del 


“Raise 


steady in- 


duplicating 


cartoons 


Argyle, Wis 


amp bring 


raft 


lesale 
30x 


cagle 


free 


New 


prices 
M-312, 


rubber 


-articulars 


sarre 


Ind 


Sample and 


Holy 
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BUSINESS SERVICE 
It 


WHERE 1 
Manuf 


Prende! 


turer 


J 





‘AMERAS, 


BASS: At 
World 


tter 
range 


Compu! 


Bee Bee 


r 
’ 


upert 


Rapid 


PHOTO SUPPLIES 


paper 


P 


ew 


iramoun 


York 


CAMERAS Shutters repaired Leather bel- 
lows installed in folding and view cam- 
eras. Bellows made to order. United Cam- 
era, C-1515 Belmont, Chicago. 
ENLARGER $1.59. Enlarges eight t times 
size of mall negatives. Guaranteed. 
Paramount Sales Company, 89 Dudley St., 
Boston, Mass 
SEPIA Tone 
duces hundreds. 50c 
Mansfield, Mass _ ais : 
EASTMAN Super-X . Agfa Supreme, Du- 
Pont Superior 35mm film, #5’ roll, $1.00 
postpaid. Economy Photo, Greensburg, Pa 
100 MARKETS for your snapshots 25c. 
Krueger, 5751 Justine, Chicago 
MAKE powe 


cost. Jamer, 


photographs. Speedtone pro- 
Albert McGoldrick, 


ul t lephoto camera 
O4E. Manorville N 


CAPITAL 


bought 4 ppraisal form 
oe Box 3941, Clev 


Trifling 





free! 
eland, 


BOOKS | 
Write! 
Ohio 
WE show you how to 
your business. Write, 
use. N 


Raise Capital for 
Enterprise Bureau, 





Cc er - SIGN PAINTING, 
RAWING AIDS 


ANIMATED Cartooning. Learn at home 
Nev implified method. Course includes 
charts, diagrams, cel- 

heets practice paper, all 

ring binder. Fast growing 

money making opport 

newspaper 

, 5 Complete 

‘ 5. Screen Cartoon Studios, 
R.K.O.-Albee Bldg., Washing- 


uni- 


Swell comic cartoons drawn of 
or friend only 50c each (3 
your order today inck 
(photo returned) plus 2 
Studio, 41S Des Moines St., 
Iowa 
Animator. We buy your 
you learn by our method 
i Send 25c for beginners’ 
d instructions. National Cartoon 
30x 1901, Dallas, Texas 
ANYONE can paint signs, showcards, with 
Speedway letter pattern For infor- 
mation ample instruction enic'ose 
nickel. Display Letters Co 9 Third 
Ave Brookly N. Y 
AMATEUR Car wishing steady in- 
copying and duplicat cartoons 
ertisers, write Adservice, Argyle, 


toonists 
come 
for ad 
WwW 
LETTERING ¢ ists! 
> 1 modern 
School of 
mit / Hackensa 
ANIMATED Cartooning 
catalog. H. Perlmar 
Ave.. New York Cit) 
CHALK TALK 
LAUGH producir program 
trated catalog 10 
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».00. Submitted forms 
Wilmington, Del 
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DETECTIVES. Secret 


Easy Method. Home. Travel. 


TIVES 
Investigations. Short 
Particulars 


Free. Write International Detective Train- 
ing, 577-P Orpheum Bldg., Jersey City, N. J. 


BECOME a detective 
while learning 
lars 


Free 
Raymond Stults, 


Opportunity to earn 
detective particu- 
Bristol, Ind 





DOGS, BIRDS, 


SPRINGTIME for 
free with 
breeds 
Chazy, N 
OLD English sheepdo 
Devoted! 
New Rumley Ohio. 
QUALITY Pointers 
Reasonable 
Gilchrist, Columbia 
BULLTERRIERS 
show specimens 
Bronte, Ontario, Can 
GREAT Danes reg 
guards. $25 00° upwa 
Stone Mountain, Ga 
BIRDS? Get Americ 
monthly. Year, $1.( 
sted, Chicago eae 
FARM raised Cocker 
Champion grandpa 
dal, Red Wing, Minn 
GIANT frogs, wild rat 
poses. Vol Brashear 
DACHSHUND Puppie 


registered. Dach 


book 104 
described 25 


an Canary 


shunds 


PETS 

Puppies. Particulars 
photographs all 
sc. Royal Kennels, 


gs ;. Unusual! Unique! 


KC Typical Custer Kennels, 


~ Chi ampionshi Dp “breed- 


State requirements 


City, Ind 
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rds. Kalmar Kennels 
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)0. 2839-J North Hal- 
or Springe r puppies. 
rents. Pryor & Dos- 


»bits. Restocking pur- 
s, Berryville, Ark 

s, also matured stock, 
Versailles, Ohio 
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pay your railroad fs 
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hele you get a good 
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Sc ool 431 N 


Government jt 
$175 mont 


at home, for next e 


unnecessary 


free. Write 
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tion: a books 
Money-back guarante 
alog isting 4000 
bough Lee Mounta 
DRAFTSMEN in gre 


pay. Learn 


immediat 


FOREST jobs availabl 


prac 
£2? 00 
Elmhur 
BOOKS —— 
. Cc 


log 
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Palmo § 


Beac 
LEARN Wat 
S. Cart 


POPUL<é 


lightly 


and bé 
Nelson C 


booklet 


Men-Women 


old or 


i “at demand 
a hom 

rite M« Institut 
at 


courses and educa- 
used. Sold. Rented 

Satisfaction guar- 
r us sed courses. Com 
argain catalog free 
ompany, F-203 Man- 


Chicago 5 
Auto-Diesel Mechanic: cs. We 


are to Nashville. Let 
expert mechanic and 
job. The cost to you 
write Nashville 
Dept. 269, Nashville 


dec o- 
mar 
Practi- 


ywhere. Learn 
graining, 

rial painting 
_—- or Home Study 
talog B free. Chi- 
Clark St., 


$105- 
Prepare now 
xXaminations. Experi- 
Full particular 
today. Franklin 
Rochester, N. Y 

e Courses and educa- 
rented. Inexpensive 
e. Write for free cat- 
bargains (Courses 
in, Pisgah, Ala 

now 

e. Information 

e, S-217, Alton, Illi- 


»b Commence 


125-$175 month 


implified Most 
offered. Complete 
i-Magic, Dept. M, 


Course Lowest 
Radcliffe’s, 1015 


tudy courses, 50c to 
list. Merit Publica 
“Wa hington, D. C 
less¢ 
Box 


35 cents coin 
413, West Palm 
Book $1.00 
Chicago 


at home. 


Mayfield, 


iR SCIENCE 









































































































OCKSMITH instructions. Lock-picking, TELESCOPES. New, used $5.00 up; ama- FORMULAS. All kinds. Real moneymak- 


key-fitting, etc. $1.00 prepaid Keys teur kits, Pyrex, 4” $4.50; 6” $5.50; 8” ers. Lowest prices. Catalog free. Clover, 
ade. Locksmith, Canadian, Texas $10.00; 10” $15.00; 12” $24.00. Also parts, 108-R, Nilescenter 

;OVERNMENT jobs. Start $1260-$2100. mene, Pen egy Mn gg FORMULAS—Latest Money Makers. Lit- 
Free information, 50 different positions mayo, 5s ; ’ _ Mic Opes erature Free. E-Belfort, 4042 N. Keeler 
ergande Publications, Milwaukee, Wis 20X 95c; 60X $1.95; 200X $2.95; 250X $3.95; | chicago 


500X $5.95. Astronomical Jig Saw Puzzle | - ~ —_—_ SS > 
EW Fonetic chart, 24x36, teaching Eng- $1.00; map for puzzle 75c. Send 10c for FORMULAS. All kinds. Guaranteed. Cat- 








lish, 25c. Simmons, Rocky Hill, Conn catalogue, interesting articles. American alog free. Kemico, 500 Parkridge, Ill 
vVOULD you like to work in South Amer- | Telescope a. Inc., Dept. 110, ;AMES 
ica? See ad under Personal Hollywood, Calif Oe Re J Ba al 7 
es aE a ET RRR w 
IONEY in Cartooning! See Raye Burns | REFLECTING Telescopes. Build your own. stage manic only ioe Bie bn yan 
School advertisement on page 30 6” kit $3.50; all abrasives, mirrors, eye- | 509 pocket-parlor tricks 10c. Each differ- 





" - _ sieces, diagonal prisms. Illustrated instruc- ? = 
ELECTRICAL SUPPLIES & EQUIP. | {ions ‘10c. Catalog free. Optical Develop- | Bt, Get both. Lyle Douglas, Station A-10, 


Dallas, Texas 





| 

| 
LECTRIC Lights at low cost. Manufac- | ment Corp., Dept. F, 1560 Broadway, New | — = ee ees 
turer offers ‘imited number factory re- York PASTIME for the whole family. 1000 prob- 

— — reel 1 9 
ult gasoline engine electric light plants, ASTRONOMICAL Telescopes, binoculars, ; lems _ interesting and educational. 25 
0 watt, 12 volts suitable for farms, sum- cameras, microscopes; bought, sold, re- | ae. No stamps. Ww a S$ Puzzle, 105 
er cottages. trailers, cruisers. Supplies | paired. Send 10c for list of instruments | Brookview Ave., Troy _ re 
25 watt lamps or 6—50 watt lamps at desired. Rasmussen, Box 294, Amsterdam, | BINGO Game. 300 cards, 75 numbers, com- 

1e time. Also charger for automobile, N. Y. } plete, postpaid $2.00. List free. War- 
ick, tractor or radio batteries. Push but- TET bar 7 aggeren recente = agua, : oe NovCo, Conimicut, R.I 
n electric starting. Heavy duty automo- TELESCOPES, microscopes, binoculars 


1939 bargain catalog free. Brownscope 
Co., 5 West 27th Street, New York. 


HELP WANTED 
STEADY Work—Good pay. Reliable man 


e type batteries suitable Complete 
ant ready to run but without batteries 





$45.00 f ob fa ory Regular A - FOR INVENTORS wanted to call on farmers. No experi- 
ctory warrantee. Johnson Motors, au- ——— = | ence or capital required. Pleasant work 
gan. Ill. PATENT your idea. Write immediately for Home every night. Make up to $12.00 a 


—— —_ . ~ - two free books, ‘‘Patent Protection’’ and 

LECTRO - SCRIBE: Electric pencil. | «when and How to Sell an Invention.”’ 2 : : wd 

Writes, engraves all metals $1.00. Ultra Peep P lars free. Write McNess Co., Dept. 278, 
. ; , “ ab . Fully explain many interesting points to Freeport. I] 

olet-Infra Red. Dual ray health lamp inventors and illustrate important me- scone = — ; 

vo units in one. Promotes sun-tan-Vita- | chanical principles. With books we also | $30.00 WEEKLY or more earn. Grow Mush- 

in D Automatic - AC - DC current, send ‘Evidence of Invention” form rooms in cellar, shed. We buy 30c lb. M1 


day. Wonderful new proposition. Particu- 


90 oe ata. _—— Mfg. Co., 4515-C | prompt service, reasonable fees, thirty- S. earned $610 in few weeks spare time 
ttage Grove, uicago nine years’ experience. Avoid risk of _de- | Write Free book. Mushrooms, Dept, 734, 
TERNATING Current bargains. !» horse lay. Address: Victor J. Evans & Co., Reg- | 2019 Second, Seattle, Wn. 

1750 speed, capacitor motors $12.90. Re istered Patent Attorneys, 109-G Victor FREE particulars about big paying local 

lsion induction, 3450 speed $10.50. 500 Building, Washington, D. C coffee routes mailed on request. Earn up 

ore 99 9 ‘ 75 « i s ue 1u 

bb ggg anne i. —M — bolt to IDEA Service for inventors and manufac- to $45.00 first week. Full or part time 

. Ay momen ae . urplus Company, o turers. A new monthly bulletin service Trial offer. Zanol, 6050 Monmouth, Cin- 
iwaukee, Cnicago suggesting real improvements to well- | cinnati, Ohio _ : 

ARGAINS. Arc welders, also motor gen- known appliances, articles, mechanisms M.M. Earned $267. three weeks. raising 

erators. Write for new bargain list tell- Non-technical, fully illustrated, a number mushrooms in cellar! Exceptional, but 

g needs. Hobart Bros., Box P-695, Troy of new ideas are presented each month to your cellar, shed perhaps suitable. We bu 

Ohio the inventor for practical development crops. Book free. United, 3848 Lincoln 


FI P 1,” ; > ' < Sample bulletin 50c. One year _ service ‘ » 238 Chicag 

> LOOD Lamp 8 Aluminum reflector. 20 Hy : Ave., Dept. 238, Chicago 
r pes - ee oO . : om : $5.00. Eugene Dwyer, Box 369, Whit : = 

i feet rubber cable. Rubber _ handle PI ea. BY } ? J . SALARIED positions; $2500 yearly and 
amps anywhere. $1.50 postpaid. Erman's, - up. Let us find one for you. Write for 








nroe, Mich INVENTORS: Sell your unpatented inven- valuable information. Executive’s Pro- 
MAKE electric fencer from old automobile a A ag oy ee ———_ — motion Service (17), Washington, D. C 
oil, Complete plans 10c. No extras to patent laws. New low-cost procedure. Com- DISTRIBUTE circular . = aes 
atents s 2 circulars for us. Good pay 
LeJay Manufacturing, 923 LeJay plete details free. American Patents Corp Details free. Novelty Shep oamatite 
ilding, Minneapolis, Minn Dept. 30-E. Washington, D. C P ; 
[AGNET, Alnico, new wonder alloy lifts | WE locate Buyers meritorious patented, un- DO you dream of a job abroad? See ad 
0 times own weight. 60c: large $1.00 patented inventions. If will sell, reply under Seraanat ” 
ince, 861-PS6, Minneapolis, Minn immediately. Descriptive booklet free. In- ~ 
“ - - - vention Reporter, 3A-11236 So. Fairfield, 3HG t 8 
ENGINES, MOTORS, ETC. Chicago = sae SALESHEN 

a —— — - — JON'T be 2 sr. Start y ! 
e MOTOR Diagrams and tables covering INVENTORS: Send for free copy my 72- DO ‘ I bene - job aunter St art your ee - 
— : business on our capital. No hard times 
t hree phase; Star, Delta, nine lead, two page book on patents. Reasonable terms no lay-offs: always your own boss. Hun- 
d i four speed; two phase; single phase Prompt action. Confidential, personal serv- ” ai 2° a ‘gy : 
; _— - dreds average $3,000 to $5,000 annual 
1 phase, capacitator, repu.sion induc- ice. L. F. Randolph, Dept. 768, Wash- sales year after year. Sales way up this 
‘ ature jings te F S- y ‘ 7 . . . — — 
e oe winding a -, — ington, D . 2 _ year. We supply stocks, equipment on 
ion guaranteed or money reftundec INVENTORS: State lowest price for your | credit. 200 home necessities. Selling expe- 


0 prepaid. Educational Advancement 


" y. Dept. L. Lakev i, N York invention, and send details at once to rience unnecessary. Wonderful opportunity 
. pany, wep akewood, New <0! Adam Fisher Company, 182 Enright, St to own pleasant, dignified, profitable busi- 
41R Compressors, new, 1°4x1 4. $6.00, 2x2, Louis, Mo ness backed by worldwide industry. Write 
x 7.00 2',x2, $8.00. Guaranteed Send HAVE you a sound practical invention for Rawleigh’s, Dept. F-U-PSC, Freeport, I]! 
y k or money order. National, 560 Wash- sale, patented or unpatented? If so, | ADVERTISING Book Matches offer big 
J m, Chicago, Il write Chartered Institute of American In- daily cash earnings! Full or part time 
RGAIN !2H.P. motors. 60 cycle, 1 phase, ventors, Dept. 3-A, Washington, D. C Experience unnecessary. Top quality at 
10 volt, 3600 r.p.m. like new, guaran- TU PNT : ae = —w ~ new low prices. Big 1939 line. Free base 
teed. $8.25. Send check to Erie Electric ay ty gt pore ry tet ball schedule offer. Fast repeats. Factory 
W Motor Co., 120 Church St., Buffalo, N.Y : - aan tank at ae 29 1 direct. Free outfit. Match Corp. of Amer 
ing April. 25c (coin). Meyl-Erl, 3204 N = SAO Utes a 18 Chi 
: MOTOR Rewinding lessons, illustrated. | Oakley, Chicago ica, 3433 West 48th Place, Dept. N-6, Chi 
end stamp for particulars. Motor Data, BEFORE you take any steps write for bul oe 
, y - NEW, mysterious device enables anyone 


n I 7631, Kansas City, Mo 1 
: 2 LU etins on our complete services, to save 
; FE : to easily weld, braze and solder. Ideal 























REFINE used motor oil without cost. Par- you money. R. & S. Engineering, Dept for automobile, home and shop repairs 
” lars. Gerw Pairvie é é Ss 7 East 42 Street ow Y City i. . ; : : 
: lar yerwin, Fairview, Oklahoma se at B. id 42nd reet, New York : Works instantly off light socket. Low price 
be FARMS, OTHER REAL ESTATE INVENTORS — your invention. Write | and amazing demonstration makes you 
: rs ve > ssociat x ast ‘ « y P te “© ree 
2S GOOD Farmis available. Washington. Min- solttve ntor Deve opment Association, Box easy sales and big profit s. Get yours free 
> 124, Long Beach, Calif for introducing. Electro Torch Co 2613- 

esota, Idaho, western Montana, Oregon : ~ DH Michis Ave.. Chics ; 
Dependable crops, favorable climate. Write LET us develop your ideas. Strictly confi- Micnigan Ave 11cago 

e for impartial advice, literature and lists of _dential. Estimates free. Schibler’s, 1037 SELL Business cards $1.50 thousand. Bu 

i- cal bargains. Specify state. J. W. Haw, Garfield Ave., Canton, Ohio ness stationery, book matches, adverti 

] Northern Pacific Ry., St. Paul, Minn NEAT, accurate typist. For your patent aa books, 1 Reng advertising pencil 

——— = .- -ifications rite v > Sor . salesbooks, rubber stamp ricing >t 
1 10 ACRES, near White River, unimproved . specifi ation = write Myrtle Somme —n ‘one ‘altia 2 a pe gs ae 
7 ultry land, $175; $5 down, $5 monthly 625 North 33 St., Milwaukee, Wis making spe c ka ea +? sortfolio. 
, a ; oF — = a ig eClé ree sales tfolio 
l > list and literature. Hubbard, 269 | PATENTS applied for $85.00. Don't be a David Lionel Pres 312 So H ymilton 

man Bldg., Kansas City, Kan sucker and pay more. Free information Dept. GK. Chicago. ' F = 

. = — Ben Fleck, Warren, Ohio - - 
- _ oy Somes, sportsmen — "> V > MAKE more money with Red Comet Auto 
y S € > » T : “~ , ‘ . fir xt 7} ors ri 
tL aa Free. Strout Realty, 255-2B 4th _FORMI LAS, PLANS, ETC. r Rental ee rot ll price. 
‘ New York City OVER 10,000 profitable, modern formulas Agi Me tye hen Pecluaive 
— : —— en — processes, trade secrets. Make money > good territory open. Exclusive 
t lr 'ELDGLASSES, TELESCOPES & with business of your own. How to make 144 Red Comet Bldg., Little 
| : 7 . 4 
‘o MICROSCOPES inks, anti-freeze solutions, cosmetic ex- 

RAORDINARY value. Super power tracts, cheese, polishes, beverages, liquid Distributors 200 items 
to escope. 30 inches extended. Four sec- oap, mirrors, washing powder, hair prep- brushe mops Marvelous magnetic 
a Powerful a $10.00 instrument arations, ointments, pastes. Almost every- brush excels vacuum cleaner. Big profits 

unteed Only $1 00 prepa d Order thing imaginable. $4.00, postpaid. Robert Neway Brush Company, Hartford, Conn 

B. & H Sales Company, 56 West | Becon, 1836-48 St., Brooklyn, N.Y COUNTER card Salesmen: Sensational 
ington, Chicago THAXLY Formulas for perfect product new 10c sellers for all stores. Nothing 

OSC ca . te analyse Jats z ree » alse like it. Write Manufacturer, C-651 

2OSCOPES. Slide making supplies. re- _,Accurate analyses. Catalog _ free I else like i Wri Man ° 
mi) nts and stains Se “ for ae og ‘oe ular Thaxly Company, Washington, D. ¢ South State, Chicago 

} ologica ipp Yompany, 1176 Mt M: y paint Oc a gallon etail 10¢ al ES Fines quali actory prices, 

Bi 1 Supply ¢ I 11 M MAKE yf 4 ll D 1{ BLADES. |} t Fact 

Avenue, Rochester, N. Y Box 688, Kellogg, Idaho postpaid. Ace Blades, ‘Buffalo i : 
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DON'T throw 
Albums 
Dept. 6, State 
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information 
Tower, 
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book 
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Syracuse, 
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Sales 
NY 
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MAKE briar pip 
for every 
favorite shapes 
a block; 3 for 
each. I supply t 
byists! John 
New York City 
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patterns and 
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patterns 15¢ 
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alog free 
samples, 
with 50c 
Herwig Co 
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beginne 
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POPULAR SCIENCI 


Hosse & Hosse, Nashville, 
1207 Bedford Ave., 


Florida; 
Tennessee; Malahan, 
Brooklyn, New York 
ONLY $1.00 for $3.00 worth, delivered. 

About 400 S.A.E. & Standard thread 
cap & machine screws, stove bolts, nuts 
Washers & rivets. All perfect. Money back 
if not satisfied. Special prices on large lots 
of one size. Write for prices. H. Sackmann, 
76 W. Exchange St., Akron, Ohio 


Grinding attachment fits ~ bench 
hand or power turned. Handles 
16 to 114”. Descriptive literature 
on request. Price $7.85. Tractor-Lite Mfg. 
Co., Sidney Towa 
BARGAINS, demonstrators, 
welders, guaranteed, 30 days 
terms. Write Hobart Welder 
Box P-692, Troy, Ohio 
NEW Catalog! Lathes, 
equipment jig saws, drill 
plies of all kinds. Enclose 5c. 
Washington, Chicago 
SE ND 10c (refunded) for 
catalog. Machinery, tools 
Homecraft Supply 236 
Brooklyn Y. ¥ 
MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 
600 PAGE Catalog listing over 6,000 novel- 
ties, puzzles, tricks, hobby kits. knives, 
guns, jewelry, punchboards, make-up sup- 
plies, optical goods, seeds, radios and kits, 
cameras and supplies, guns and revolvers, 
etc. Only 3c. Johnson Smith, Dept. 733, 
Detroit 
LOOK! New 
magic only 
pocket-parlor 
Get both. Ly 
las, Texas 
MAKE Friends 
tered 3 
dime part 
St. Louis 
GIANT 
anc 
jokes 
Law 
BE a 


Miami, 


DRILL 


sizes 


. electric arc 
trial and 
Exchange, 


motors, spray 
sup- 


presses; 

Balko, 605-S 

wholesale tool 

specialties. 

Neptune Ave., 
* 





1939 catalog professional stage 
10c. Big new catalog 500 
tricks 10c. Each different. 
le Douglas, Station A-1, Dal- 


“magic easily mas- 
TU-DU tricks free Send 
Lindhorst Enterprise, 


with 
aBa! 
~ulars 
Mo 
Surprise 
kn 
novelties 


on Vick Co 


catalog of “stage magic 
assortment of tricks, 
puzzles. All for only 50c 
Queens Village, N. Y 
Magician. Large professional magic 
catalogue of latest tricks 25c. Cash paid 
for complete Tarbell Magic Courses. Write, 
Ireland, F-109 North Dearborn, Chicago 
HAVE fun! Fool your friends! Latest trick 
jokes, 10c brings illustrated catalog and 
snappy free trick! Broadwé ay Novelty Co., 
Box 75, Pelham, N 
L. ARGE Magic catalog 25c 
Established 1910. Chicago 
A- 2300 North Mason, Chicago 
WORL ‘D'S largest magic shops professional 
catalog 25c. Holden, P-220, W. 42nd St., 
New York 
rRICKS! 
10 for com 
Box 1244, Dept 
FREE tricks! 
Monthly m 
al Magici 
LATEST card 
47th St Ch 
THE Lyle Dou 
better than e 
MISCELLANEOUS 
CORRESPONDENCE courses and educ¢ 
1al books, slightly used. Sold. Rented 
1anged. All subject Satisfaction guar- 
paid for used course —- 
ls and bargain catalog F? 
Nelson Company, F-204 Man- 
lilding, Chicago 
Hear from 


ockout 


. Over 600 tricks. 
Magic Co., 


Fun-makers! Send 
catalog. Funcraft, P.O 
Lincoln, Nebr 

Magicians’ Fraternity! 
sample 10c. Interna- 
Morris, Ill 
Rafiery, 


Novelties! 
lete 
G 
— 
zine 
“a Mt 
tricks 10c 
icago 


724 W 


as catalogs are r and 


ver 


bigge 





parties interested 
ilver ores, buried or hidden 
treasures Bergman's Instrument $5.00 
Particular free. Henry Bergman Box 
70-B, Springfield Mo 

—— how to 
Fi 


WANTED 


gold or 


buried treas- 
Laboratories, 


loc ate 
her 


literat 
and 
Palo Alto 
MEXICAN scenic post ard 
tamps. Free remailing service 
IMD, Apartado 1176 Mexico 
WAT ERP ROOF your shoes with 
1er. 25c. Box 63, West 


ure 
ul mineral 
‘= Calif 
two 12c 
Marquez- 
City 
Nu-Life 
New York, 


of leatt 


N. J 
MODELS & MODEL SUPPLIES 


MODELS. Your ideas dev 
tical working models 
experience 
Confiden 
references nd 
booklet **Making 
Tool Co., Dept. 





eloped into prac 
30 years succe ] 
of sati sfied 1 
guar: anteed. 
postage for ot Ir 

Inventions Pay 
PS., Cincinnati 


3c 


large 


MONTHLY when writing to advertisers 


CATALOGUE of over 40 engines, castings, 
supplies, 25c. Refunded Howardco, 
P-2417 North Ashland, Chicago 


MODEL / Airplanes, army and navy scale 
flying type, 10 cents for catalogue. Mini- 
ature Aircraft, 83 Low Terrace, Staten Is- 


land, New York 
POWER models, 
oline engines, 
metal accessories, 
alog 35c. Charles Cole, Ventura, 
FREE list on airplane kits, engines, sup- 
plies. Model Shop, 71 East Arch, 
Paul, Minn 
CATALOG 
Polks, 429 


MONEY MA MAKING 








railways, steam and gas- 
ship and steam fittings, 
84 page illustrated cat- 
Calif. 
sup- 
St. 





1,000 ship model fittings, 10c. 
Seventh Avenue, New York 


OPPORTU NITI ES 





merc handise 
percentage 


operated 

machines, out on 
experience required, little cap- 
Write for free details. Torr, 
68th Street, Philadelphia, 


acing coin 
vending 
basis, no 
ital needed 
2047Y South 
Penna 
MAN in 
reflectors, 


each town to Plate auto | parts, 
bicycles, fixtures, mirrors, by 
late method. Simple plan of manufactur- 
ing at home starts you in good paying 
business. Free particulars and proofs. Gun- 
metal Co., Ave. G, Decatur, Ill. 
PLEASANT Profitable Homework. 
Women! Earn money at home. 
ence unnecessary. Guaranteed income. 
Full or spare time. Rush stamp for partic- 
ulars. Al Altma, 320F Ocean Parkway, 
Brooklyn, N. Y 
HOW to earn money 
book tells inside story 
are earning cash raising mushrooms in 
cellars, sheds. Cash paid for all raised. 
Write today. United, 3848 Lincoln Ave., 
Dept. 240, Chicago 
MILLIONS Jobless! Supply 
ployment information by mail. Keep 
dollars received! We fill your orders. Co- 
operative Service, 77 Swan, Room 213, Buf- 
falo, N. Y 
QUARTERS! Get a st steady 
ters in your — mail 
instructions isfaction 
Gifford PS-519-7 Ave., 
South Dakota 
SPLENDID Opportunity collecting rep- 
tiles, frogs, toads for us. Our instruc- 
tions make collecting easy. Contract and 
particulars dime. Biological Research Lab- 
oratories, Dept. S-12, Springfield, Mo 
START profitable beer coil cleaning 
route. One dollar bill brings booklet 
covering all details. Operators wanted 
everywhere. Free folder. Lewis & Son 
857 West 5lst Street, Chicago, Il 
UNEMPLOYED? We have the best dime 
eller on the market. Every housewife 
a sure prospect. 400’, profit. Dime bring 
sample and wholesale prices. Tuesday 
2810-S Winfield, Canton, Ohio 
*“MONEY by Mail” tells how to increase 
your income. Special offer to new read 
ers Write for free copy and details 
George H. Hans, 428 South Halsted St 
Chicago, Il] 
BIG money easily made; home-office; busi- 
ness of your own. 107 plans for your 
choice. Descriptive booklet free. Elite Co 
214-A Grand St., New York 
INVENTION Finance Magazine 80-N Wall 
Street, New York. Free particulars con- 
cerning contents of magazine given to 
prospective subscribers Inquire at once. 
SUCCEED with your products. Make, 
them Formulas Processes Accurat € 
Analyses. Catalog free. P. Thaxly Com 
pany, Washington, D 
YOUR name—5,000 mailing lists 
amples, opportunities galore 
er world. Pines 583 Monroe, 
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home! Big, free 
-how hundreds 


at 


satisfying em- 


stream of quar- 
25c for complete 
guaranteed 


th S.E., Aberdeen, 


se 


- Ge 
fr om a 
Brooklyn 


oO" 
ing useful plumbing househol 
Re al money-makers. Particular 
itral States Supply, 334 N. West 
Chicago, Ill 
painting 
ill expense 
hington Ave., 


my ea 
A. Bar 
Haver 


pictures 
Write 
West 


CARPENTERS: Paying business: selling 
installing overhead garage door hard 

ware. Circular explains. Wilkie, Indeper 

dence, Mo 

FREE Big opportunity 
work, income ideas galore 

Jackson, Chicago 

MAKE-Sell 
Pederson 


Home 


214 


booklet 
Reedy 


free 
Min: 


Details 
Duluth, 


your own goods 
1609-N East 5th, 
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NEW! Big 883 page book containing 10,000 MOTORCYCLES, reconditioned. New, used, INVENTORS: Before disclosing your in- 
moneymaking recipes and _ formulas. | parts and accessories. All makes. Large vention to anyone send for Form ‘“Evi- 
= $2.00 prepaid. Adams-Brown Co., Chest- stock. Bargains. Illustrated catalog, 15c. dence of Conception’’; ‘‘Schedule of Gov- 
le nut Hill, Mass Indian Motorcycle Sales Co., Kansas City, ernment and Attorneys’ Fees’’ and in- 
#8 YOU'LL like resilvering mirrors, autoparts, | M9. structions. Sent free. Lancaster, Allwine 
= reflectors, making chipped glass signs. | ALLOY Pistons $3.00; Indian, Harley, | & Rommel, 413 Bowen Building, Washing- 
- Write Sprinkle, Plater, 920, Marion, Ind. Henderson, Excelsior, Cleveland. New ton, D. C. 
= START your own mailorder or agency and used parts for less. Cylinder grinding ‘“INVENTOR’S Guidebook’’ containing 96 
S, business with small capital. Details Catalogue and wings pin 10c. Ballak, 1115 mechanical movements and advice about 
t- free. George H. Talbot, Norwood, Mass. Chestnut, St. Louis, Mo. _ et aS patenting, selling muveninons, One, Messed 
re ; — | NEW Push-a-Bike outboard motor for | 0! 4nvention ree. Fran . Ledermann, 
N ! mee 1 é : ‘ . 
~ AFTERNOOKS | Pree! $300, mo. <home! | your bicycle. Complete with pneumatic | Patent Attorney-Engineer, 154 Nassau 
t. Les Aniaiee . ’ ““+ | tire. Ready to attach. Richburn Com- | Street, Y. 
- 3 MONTHLY mail ord scauines filleg | P2nY. Aurora. Mo.. Dept. PS INVENTORS: Send for free copy my 72- 
c. with money “making opportunities "10¢ | MOTORCYCLES Shipped Direct. Rock- a book on patents. Reasonable terms. 
k G. Fenner, 1618 Lucia, Louisville, Ky. - | bottom wholesale prices. All makes and Prempt action. Confidential, personal serv- 
— —_ | models. Dime brings latest lists. Crandall- | ice. L. F. Randolph, Dept. 340-A, Wash- 
Ss 400 HOURLY with , typewriter. 1parae- Hicks Co., Boston, Mass. ington. D.C. ; 
- eed instructions. 25c. Beach, 10- | rama 7 — 7 NTS your y sec 
Dy ton, Conn. _ ‘ ge MUSIC, MUSICAL INSTRUMENTS ag FAA 
ee BORROW recognized | moneymaking b books. | “SINGING made easy ‘and the mastery of tional personal service. Established 1906. 
* Send for list. Anderson, Box 548-A, the voice’’ teaches tone placement, per- | E Vrooman, 888 Woodward Bldg., 
2 Muskogee, Okla. fection, extended range. Immediate re- | Washington, D.C 
, | sults! arly D ‘ s! p hts: 5 + 
a, JUMP ahead! Mail sales news Magazine. | Whitney Vocal’ Mothad. ae are te PATENTS: Personal, confidential services 
Mail, local “opportunities. 10c. Katz, | Pelham. N ws = . a | at reasonable cost. Preliminary informa- 
“ 4254 N. Kimball, Chicago | susiG ; 3 Tr a a oe ed John B. 
Ss “yey ae composec to words. iyming nomas 0., 902 N. .. Wash- 
by DOLLARS v Rts a ixit = oo ane } Pamphlet on request. Phonograph re- | ington, D. C. 
r- ilgate, Station asadena alif. | cording of completed song. Send Poem. | PATENTS—trade marks. Preliminary ad- 
ng DOLLARS in every Mail. Particulars Free. | Keenan's Studios, Dept. PS, Box 2140, vice, book and disclosure form free. Per 
n- Harvey Teeple, Decatur, Ind. Bridgeport, Conn. : a | sonal service Irving L + Pi a Macc 1050 
— GROW medicine plants & grow rich. De- BARGAINS: New 1937 Conn C Connqueror | International Bldg., Washington, D Pup 
n- tails 10c Box 688, Kellogg, Idaho alto saxophone outfits, $115.00 New | Registered Patent Attorney. 
a ae ry 1937 Cavalier trumpet and trombone out- | > yon = 
> PRACTICAL money ~ making plans; litera- - : RAMSEY Company, registered patent at- 
1e. 5 ane " S ‘ 
oe ture free. Silvester,LB217,OldBridge,N.J Elkhart, - ie American, 604 P-A Bldg., | torney s. Pree intermation and booklet on 
y, 90°) PROFIT mailorder opportunities. Lit- | Seeetiacet —_ . request. 273 Bank Street, Ottawa, Canada 
erature free Har ey Teale Decatur Ind VIOLIN-MAKING supplies, patterns, in- 
— . aaa : - : > | structions. Expert revoicing, repairing, a _PATENTS rs 
es MOTION PICTURES & SOUND refinishing. Fraser, 2025 Stark, Saginaw, WE successfully sell inventions, patented 
= EQUIPMENT _ SS aS Ne eee and unpatented. Write for proof and 
: a T J ; > > qual- ll us what you have for sale. Chartered 
, WHY Wait? Get your camera, n > out VIOLIN top wood of the finest tone qual te 
. fit accessories ‘now amera, movie out- ity. Free particulars and sample _ of Institute of American Inventors, Dept. 
7 installments. No down payment. Bell- | Wood. Western Rare Wood Company, Eu- | 3- B, Washington. D. C. 
a Howell, Kodak. Victor, Ampro, Leica, Rol- gene, Oregon. _ ss CCCC~™*CWE&Es arn. Save youl unnecessary patent ex- 
oe leicord, Speed Graphic, Graflex; all makes ORIGINAL Poems, Songs Wanted for Pub- sense. Before applying get our_prices 
ep ; - . 4 
8 New, used. Trades. Sound projectors from | lication, radio. Westmore Music Corpor- t. R. & S. Engineering, Dept. SF3, 17 
if- $125 up. Rent home movies! 8-16mm ation, Dept. 55G, Portland, Ore East 42nd Street, New York City. 
sile lox rate Trite . a — — — 
pay soune,,S, "Went a De LEARN swing piano! Postal brings free PATENTS FOR SALE 
r- ee ae = - we. folder. Christensen, 765 Kimball Hall, | W;yVALUABLE pat = eg ed 
ake GENERA film for all movie cameras. 100 |; Chicago. pi ea Ragpar tn gn ge gece Bh a 
: 2e $1.00: double 8m OE eo : ales s accidents 
od $1°95: _—." aan heasaes Beggs ony WANTED! Lyrics, melodies for : songs gs. We ExceVent riding quality. Economical and 
nee outfits. Sample for stamp. Fromaders, arrange, publish, sell. Superior Song | convenient. George Craig, 311 So. Gridley 
Davenport. Iowa ~* | Studios, Passaic, N. J. — St., Bloomington, Ill 
-p- = . Wagan | TWIRLING Drummajors are in demand! LICE ENSE snow scraper fastens to any car 
ic- SAMPLE Alm. Gmm or iémm S0c. Write for For free information write Harry Cot- bumper. Box 863, Des Moines, Iowa 
nd ories, films. Home Movies, Box 2168, | ‘¢*- 2123 Clay Street, Denver, Colo. PERSONAL 
ib- Easton, Penna ORCHESTRATIONS, Popular backnumbers — — 
i6MM. 100 FEET. Outdoor $175. Pan- 10-$1.00. Sheetmusic 20-$1.00. Silver- KILLABITE is the thing for which you 
: chromatic $3 50.’ Superior panchromatic man 3303 Lawrence, Chicago. ia reer! at for years, that 
$4.50. Processed, postage paid. Criterion PIANO by ear. Particulars free. D Day-V- pot ggg = Fy en ee 
Films. P. O. Box 1233. Paterson. N. J Ro Way Woolworth Bldg., Dearborn, Mich. sore lips ” poison-ivy, mo geo Ble wae 
HOME Movies 8mm-l6mm. Cartoons, com- PLAY —" guitar, uke! New chord meth- | etc. No grease or stain. 50c. Money back 
me edies, westerns, travelog Free List od 25c. Chordfinder, Box 3890, Chicago. = Killabite Labs., 10 Peterboro, 
1€ ‘'rown Fil ‘or 3-42 >Irose S S- t t 
ife Crete ike Carp., G-42 Seness Sh. See- | Ce Oe, ee fee. Pont 1ONS-AON ire 
12 » Mass. | S broac ow and where to 
be TITLERS: Complete professional titling WATCHMAKERS' ' Supplies. tools, watches. obtain information of conditions and 
outfit. Easy to use. Send $2.00. Samples ort Pure 1ase sen Segal Company, chances of Americans for jobs; in South 
a ic. Stein Studios, 949 Broadway, New York. South Wabash, Chicago | America; all over the world. No employ- 
TP a - 
as 3-16 ; > ns - a OLD STAMPS WANTED ;} ment agency. If interested, write imme- 
ad ‘ rr sg * — > oe 4 aon | diately, enclosing stamp. Julius, Amarillo, 
ils at a eee ‘ = bel '- L pas $100.00 for 1924 1c green Frank- | "exas. 
St 0th, New York amp, rotary perforated eleven PRIZES vou c I! $200,000.00 
8-16MM FILMS. Free catalogue. Sample | ($1. 000.00 if unused). Send 6c today for eng tg ee win! $ ooh ) listed 
isi- art 10c. Parkway Exchange, 1040 East- | Large illustrated Folder showing amazing ‘“\Gusntentacta gt i i Bt, pes. 4 
y Iar v¢ , - Parl i >< ai Jer é pT -PS-6 ave > cs « . “a 
our ern Parkway. Brooklyn. _ ; — paid. Vernon Baker, 444-PS-6, scription for $1.00. Contest Monthly, Box 
50., PROJECTOR Film; new, low prices, lists AL 335, Atlanta. Ga 
a free. Goodwill Company, Jacks son Tenn PATENT ATTORNEYS WIN prize money sy: Booklet“ “Successful 
val ART films, 8-16mm Sample 10c Import- INVENTORS: Send immediately for vour Contesting,’’ shows how, 10c, postpaid 
on Films, Box 392, Elmira, N : a copies of our new free books, ‘Patent | Bulletin listing $200,000.00 prizes includ- 
- FREE! Giant list 35mm. silents. Calderara, | Protection’ and “Suggestions on Selling | ed. World Publishers, 4515-L Cottage 
- 5119 South St. Louis, Chicago an Invention.”’ Sixty-eight pages of a Groves, Chicago. — noe 
sel a _ 3 — =a esting facts. They tell how Patent Laws | PENDULUM reveals everything. Fasci- 
rate na i ag tly 4 am Good- | protect you: kind of sketch or model | nating, useful, educational Everybody 
ym ompan Jac —_ needed; simple steps to take without cost; | highly interested. Don’t miss it. Get de- 
MOTORCYCL iPPL = YCLES & tell on coetut ; Saventess —_ —- tails. P.O. 135, Dept. A. Glendale, Calif 
— LS financial assistance; sho nteres z in- r TORCES STE ee Fes > 
Ge ae SUP ——— vention illustrate important mechanical | DIVORC ES, Consent, few days others 30 
a RECONDITIONED Motorcycle New-used mo ements. With books we also send free American Attorney, Box 1736, El Paso, 
ly _ parts for all makes. Authorized Harley- vidence of Invention form to help estab- ia woaecwie 
Davidson Dealer. Whitman Motorcycle & ish date of disclosure. Prompt service, LEARN ventriloquism, 3c stamp brings 
10 Supply Co., 405-9 Southwest Blvd., Kansas | reasonable fees, special deferred payment particulars, Smith, Room 745, 125 N 
lar ity, Mo. a we _ _ | plan. Strictest secrecy. Forty-one years’ Jefferson, Peoria, I] 
est MOTORCYCLE bargains, lowest prices, experience. Highest references. Write us tAFNESS is rv all's > oar 
bargain sheets for stamp. Motorcycle ac- | today. The facts in our books are worth oo pee ee wot avy Dr 
' essories. Rochester Harley Davidson Corp., | Money to the man with a good invention Abell. Sla\ Bldg.. Pasadena. C: 
i ‘SSOP a ; v 1S - | fens ieee ne debi ) Slavin Bidg., Pasadena, Calif 
31 1 W. Main St., Rochester Address: Victor J. Evans & Co., Registered 
ver EACON Bicycle generator ith head | Patent Attorneys. 108-G Victor Building, HYGIENE! Daily life problems: definite- 
goo yo gf75. Generator shone Washington. D.C ae ye swered. For full particulars ad- 
i i@te 33./ 7e Te ai 1e —_— -- —_-—_—_ —__— -- - —— Ss 4 x \ 
in »95 postpaid. Address Electrical Prod- | INVEN Time counts in applying for oe pox 162, Melvin, Tomes. 
urd ts Co., Kendallville, Ind | patents Don’t risk delay in protecting NEWEST Discovery dandruff remover 
9e1 II-LIFE Bicvcle generator wate iiatts your ideas. Send sketch or model for in- Sample plus postage 15c. Sheldee's, 181 
“direct "or ch ee i ni ture Ki: c-O st “9 | structions or write for Free book. ‘Patent | Rockaway Parkway, Brooklyn, 
, r charge miniature Fic-Q Stor- | Guide for the Inventor’’ and ‘‘Record of > “IN 
me A eg Wri e Kimley, 1271 E. Ferry, | Invention’’ form. No charge on how to eS PHOTO FINISHING 
214 iffalo, N. ¥ proceed Prompt, careful, efficient service. | 20 REPRINTS 25c. 100, $1.00. Rolls de- 





EW powered scooters Literature. Deal- | Clarence A. O’Brien and Hyman Berman, veloped, 16 sparkling Lifetone prints, 2 
f ers wanted. Scoot-Cycle, Michigan City, Registered Patent Attorneys, 697-Y Adams | studio enlargements, 25c. Lifetone Studios, 
in! d Bldg., Washington, D. C. | B7, Des Moines, Iowa 
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TECHNIFINISH—The new fast and 


eco- 


nomical developing and enlarging serv- 


ice specializing in 35mm film. 36 expo 
rolis fine 
2°8"x3%4"—36 gloss finish 
75c. This service plus cartridge refill, 
18 exposure rolls, 50c for 18 gloss finish 
largements; 70c for enlargements 

refill. Highest quality workmanship; f 
est service guaranteed. Write for 

postpaid mailing bags 
ratory, 110 Lexington, Rochest er 


THE Photo Mill. Immediate service! 








sure 


grain developed and enlarged to 
enlargements, 
$1.00 


en- 
plus 
ast- 


free 


Technifinish Lab- 
Y 


‘No 


delay! Roll developed, carefully printed 
and choice of two beautiful 5x7 double 
weight professional enlargements, one 
tinted enlargement, or eight reprints, for 
25c coin. Reprints 2c each. The Photo 
Mill, Box 629-10, Minneapolis, Mi nn. 
ROLL Filmachine developed ~ and your 


choice (1) 8 Finerfotos and 2 professional 


Bromide enlargements; or (2) 16 guar 


teed Finerfotos or (3) 8 Finerfotos and 














an- 
one 


beautiful oil colored enlargement, 25c. Or- 
der by number. Prompt Se ce. Finer- 
fotos, Box 898-18, Minneapolis, Minn 
MOENTONE rolls are finer finished. To 
prove it one colored e gement or 
two professional enlargen included 
with your order. All for 25c (coin). Clever 
sailing ship photo stand, 10c extra. Moen- 


tone (Personalized) 
A. LaCrosse, Wi 
MAIL your rolls to film center of the we 
Any 6 or 8 exposure roll developed 
printed 25c coin DeLuxe 
coupon free! Photo Finishing Shop, 
23 yrs., 500 Genesee Valley Trust Bl 
Rochester, N. Y rhe Camera Ci 


CAMERA roll dev elope d and 2 glossy pr 
eac h exposure, 25c. 35mm fine grain 
» deep view enla 


veloping and 36 3!4x4!, 
nts $1.25 Semone Service 


Satis 











Photo Service, Dept 


rid. 
and 


enlargement 


Est. 
dg., 


ints 
de- 
rge- 


fac- 


guaranteed. Photolab, Box 5544, Chi- 
cago sec J 
WO prints from each picture 

25 Your pictures will 

when finished by l nen 
One day ervice. Nineteen years expe- 
rience. Lens Photo Dept. J-9, Janes- 
ville, Wi 
FOR the discrim ting am Zoll de- 











veloped and carefully prit re- 
prints 3c. Superior workman p, se > day 
service. Paramount Co., 327 E. 92nd St 
New Y 
AT Last! All your snapshots in natural 
colors. Roll developed, 8 natural color 
print ily 25c. Reprint 3 Ams azit gly 
beautiful. Natural Color Photo, Janes ville, 
Wisconsir 
FREE album and negative fi id 2 en- 
largement coupe e roll de 
veloped, 8 guaranteed ‘pt nt 25 Memri- 


lane Studios, General P.O 


S. New York 











30x 666, Dep 








ONE day service. 8 dated and guaranteed 
Lifetime pr 2 doubleweight en 
l ement 2 that please the 
most exacting Supertex Photo 
Service, Dept Dalla Tex: 
GET clear, brilli pi € he mod 
ern Artcra wa R developed. 2 
each negative or 25 Va ible 
argement coupon. Artcraf Bo 8 H 
ingt D. ¢ 
CANDID spe " $5 Millimeter rolls et 
rged to x 4 $1.00 8 Millimeter 
re 60¢ me 8 repri ic —_ 
Brown Photo Compan} 110-60 Er on 
Minneapoli Minn 
MILLIONS now know Hollytints me 
better print Trial roll pr ed incl 
x two beautiful enlargemen 5 I - 
! I He t 





ROLI Developed 8 brilliant 





























Velox prints and wo profe 
largements 25c. Overnight ser\ 
Photo Service, 406-C, Alban: 
ROLLS developed [Two beautiful double 
weight protessional enlarge nt 
never fade print 25c. Cent Photo 
Service, LaCrosse, W 
FILMS developed, pr 6 ; 
sure 30c. Enlarge 8 
40 Darr-Razey ‘5 yn 
Tonawanda, New York 
EXPERT finishing One day service. Rolls 
eloped 16 Vel print r 8 Velox 
print 2 enlargements 25 Expert Studio 
LaCrosse ‘Wis 
PLEASING Velox print 2 enlargements 
25c coin. Please U Film Service, Dep 
P. LaCrosse, Wi 
PRINT your own picture Outfit $1.00 
Cromwell Atlanta, Ga 
16 I ’ I ULAR 


Laboratories 





TWO beautiful professional double weight 
enlargements, eight lifetime prints, 25c 
Prompt a Film mailers free. May's 
Photo Shop, LaCrosse, Wis ‘ 
35MM FILM finegrain’ developed, “enlarged 
to 2%4x4'4. 36 exposures, $1.00. 18 ex- 
posures, 55c. Economy Photo, Greens- 
burg Penna 
ROLL deve lope d; 
largement each 
reprints 25c. Photo Products 
wood, Ill 
IDEAL Phot 








one e print t and one en- 
negative 25c trial. 20 


X-5, May- 





~ Professional deckle-edge 

prints and free enlargement each roll 
Illustrat ed price-list free Write today 
Ideal Photos, 3, Paterson, N. J 





Box 2255 


ROLL Film “developed 16 prinis and 5x7 
enlargement 25c coin. ‘‘A trial is all 


we ask.”’ Hg uyden Photo Finishing, 1984 
Hayden, East Cleveland, Ohio. _ ees 
DAILY service. Roll developed, 2 guaran- 


teed prints each negative, 25c. Enlarge- 
ment coupon. Willards, Box 3535-R, Cleve- 
land, Ohio. di 
ROLL dev eloped, 8k prints, paint ed enlarge- 
ment 25c. Reprints, 3c. Fast service. 
Janesville Film, A-15 Janesville, Wis 
GU ARANTEED Roll developed, 16 prints 
25c. 20 prints 25c. Quality Photo, Hutch- 








inson, Kansas PEARS 

PROMPT service! | Rolls” developed. Two 
Velox prints each negative 25c. Hench 

Studios, _Harrisburg, Penna a 

ROLLS deve loped ‘and two prints each 
negative, 25c Twent y reprints 25c. Mer- 

cury Studios, Box 822-C Chicago. 

ROLLS developed, 8 good prints 25c. 8x10 


enlargements 4 for $1.00. Photo Finisher, 
B 27, Vancouver, Canada. _ a 
A professional 4 x 6 enlargement of each 
exposure. Eight exposure rolls, coin 25c 
Wells, Box 2133, Station H, Cleveland, O 
ROLL develope d, two prints each, 25c; re- 
print 2c each; 100 or more ic. Sum- 
mer Studio, Unionville, Mo. _ F & 
FILMS developed. Two beautiful wide bor- 
der enlargements, 8 quality prints, 25 
Sunbeam Film Service, LaCrosse, Wis 
BEAUTIFUL Prints, roll finished 25c. Bar- 
gain supply specialty list. Photocraft 
436 East 58th, New York City 
JAI I’ TONE en Mail dime and 








vy 


largement 


ve to Grove Photo Service, 4029 
Minneapolis, Minn 

35MM ROLLS fine grain developed | and 

each shot enlarged to 3!2x5 $1.00. 18 ex 


Birmingham, Ala 


from each picture on 


I Ideal Films 
ENLARGEMENT 


Ti ires 60¢ 


our roll 25¢ Cut Rate Photos, Dept 
A-6, Janesville, Wis 
SAVE money on film developing! Write 
for free film mailer and details. Modern 





Studio LaCrosse Wis 

35MM DEVELOPED; 2°,4x4!, pr 
Fotografia Laboratory, 2217 

Ave Chicago, Il 

MASTER workmanship. 8 beautiful print 
and 2 enlargements with each roll, 25¢ 


ts $1.00 


N Hoyne 












Imperial Foto, Lockland, Ohio 

ROLLS developed. 24 prints or reprint 
5c. Fuch St. Cloud, Minn 

FRE E Sample. Send negative. Strea 
Studio Box 5699-G7, Cleveland, 

POULTRY & FARMING SUPPLIES 

ALL purpose tractors at factory price 
Shaw 2 to 8 horsepower, riding or w 

ng t Does plowing, discing, harrov 








{ ivating; mows lawn cuts weed 
does hauling; runs belt machinery. Air or 
teel tire Three speeds forward and re 
verse. Thousands in use. Write for free 
catalog and 10 day trial offer. Shaw Mfg 
Co., Dept. PS-5, Galesburg, ansa 

PRINTING, MULTIGRAPHING, 

MIMEOGRAPHING, LABELS 


150 8'2x1l BOND Letterheads and 150 65, 





envelopes only $1.00! Postpaid! Beauti 
ful work! 1000 of either $2.60 500. $1.60 
Premier, 454 Christophere Ave Brook- 
the ry 
HAMMERMILL letterheads, 300 8'5x11 


paper and ink 

Free particulars. Woodruff 

Duluth, Minn 

$1.00 PREPAID. 125 Bond 8!5 x 11 letter- 
he and 125 envelopes. Both printed 

ille, 907 West Philadel- 


$1.48 postpaid 
217D Lewi 


any color 


Roosevelt, 





PRINTING Cuts made: finest quality 


zine 
half- 





(line) | he (10 square inches) 
tone € tros, mats; artist; free price list 
Sasa, 1465 PS Broadway, New York 
IENCE MONTHLY when writing to advertisers. 





PRINTING designed to please taste and 
pocket-book. Rush orders our specialty. 

Samples, state business. Sicocan, 2038 

Obear, St. Louis, Mo 

20LB. BOND letterheads, envelopes, $ $2. 
thousand postpaid Anything PRs 

Modern plant. Irelan Printing Co., Berke- 

ley Heights, Route 7, Dayton, Ohio. 


1000 BUSINESS Cards; 85c. 5000 634 en- 


velopes; $6.25 (shipping extra). Rein- 
deer Press, 1089 Lincoln Place, Brooklyn, 
New York 


stterheads, en- 
) 5000, $9.45 
Samples. Good- 


1000 6x9 CIRCULARS, I 
velopes, postcards, $2 
All printing re asonable. 
print, Harrisonburg. Va. 
BOOKLETS-Folders. Low 
free. Miller Printshop, 
sas 
SPEND less for quali 
tails. B-P Company, 
ney, Nebr 
BARGAINS! — 








“Sample 
Kan- 


prices 
Lawrence, 


y printing Free de- 
2025 Centra’, Kear- 





“Printing! 1  Mimeographi ng! 


Pricelist free! Gordon, 178-S, owners 
Grove, Ill 
1000 STICKERS °,4x2!% 45c. Labels, en- 
velopes. Titsworth, Cornelia, Flint, 
Mich 


reasonable 
Free- 


printing Prices 
free. Pine Hill Printery, 


QUALITY 
Samples 


man, South Dakota _ 
DELUXE Letterheads 150, $1.50; 500, 
$2.50. Fred Meyer, Hobart, Ind 


2 LINES 25c. 3-35c. 
_ Stamps, Centerport, | ven - = 
500 LETTERHEADS $2.00; envelopes same 
Radio Printer, Union, New York. 
LINOTYPE & outfit, $1.00. Print own 
tationery. 438, Noroton Heights, Conn 
500 LETTERHEADS, envelopes, billheads, 
80c. Barjenco, 22a Fox, Worcester, Mas 
500 TWO color stickers, 21!2x7,, 50c 
Cott’s, Spickard, Missouri. Catalog 
PRINTING OUTFITS & SUPPLIES 
PRESSES $5.00. Type 40c. Cuts 10c. Com- 
plete bargain catalogs. Send stamp 
Bradshaw, 3214-S Huron, Chicago. 
PRINT your own cards, stationery, cir- 
culars, advertising. Save money. Ea 
rules furnished. Print for others, big 
profits. Junior outfit $9.00. Senior outfits, 


Cushioned Rubber 
N.Y 





$17.00 up. Details free. Kelsey Presses, B-8, 
Meriden, Conn 
MAKE Photo-engraving outfit yoursel 





Particulars free. Nu-Ideas, Carrollt 
] 





STOCK cuts 40c up. Catalog 10c 


; Gregor 
79-S. Main St., Belleville, J 











6x9 PRESS $5.00. Bargain literature free 
Novelty Shop, Downsville, La 
PROFITABLE OCCUPATIONS 


RAISE Mink. Good profits. Spare or full 

time business. Write for free folder. Wil 
ms and Allen Mink Ranch, Ontario, 
yw York 5 
MEN-WOMEN 








Money in the candy mak- 

ing business. All or spare time. Write 
for fully illustrat ed booklet. W. Hillyer 
Ragsdale Inc . No. 72, East Orange, N. J 


CHEMICAL (soilless 
$1.00. Jaffe, 1666 

Ohio 

REFINE used motor 
ticular Gerwin, 


“gardening formula 
Hillcrest, Cleveland 


oil without cost. Par- 
Fairview, Oklahoma 
RADIOS, SUPPLIES & INSTRUCTION 


R.M.S. Members Servicemen. Sell 
your customers Super Compacts 





and 
R.M.S 


(5 tube Attractive prices. Good dis 
counts. Exclusive radios for the service- 
man. Write for details. Send 10c for Philco 

rts catalog 808 S 


pa! Williams Philco Co., 

Adams St Peoria, Ill 

DON'T buy a 
listing ove 

ard make se 


f 


radio. Get our catalog first 
r 400 nationally known stand- 
t 700 electric specialties 
for the home. Big special, 10 inch phono- 
graph dance records 12 for $1.00. Write 
today. Modell's, 51 Cortlandt St., N. Y 
RADIO engineering, broadcasting, avia- 
tion and police radio, servicing, marine 
and Morse telegraphy taught thoroughly 
All expenses low. Catalog free. Dodge's 
Institute, Poplar St., Valparaiso, Ind 
RADIOS, $9.95 up. All kinds. Save 50 
Factory surplus. Agents wanted. Catalog 
Free. 30-Day’'s trial. Write Marco-E, Kan- 
sas City Mo 
ANY radio circuit 
mentioning 
el. Catalog free 
3727 West 13th, 


diagram 25c. Order 
manufacturer's name, mod- 

Supreme Publications, 
Chicago. 


POPULAR SCIENCE 





ECEIVER wired 
batteries $2.25. Teco Products, 346 East 
Street, New York. _ , 

LANS 18 tested Cr ystal sets, with ‘‘Radio- 
builder.’’ Year, 25c. Laboratories, 7700-T 





tested, coil tube less 


14th, Oakland, ‘Calif. 





ERTAIN large cents worth 





mplete 36 page illustrated bus ing 
nerican Coin Company, Box 3507-C 








Bish<¢ 
DIFFERENT Indi: anhes id cents $1.00 
25 different 





RARE COINS 


IG prices paid for certain wanted coins 
1909 cents $10.00, some silver dollars 


1864-1865 Indian head cents $100.00 
dimes before 1895 $600, liberty head 


ckels before 1914 -$500, encased postage 


some large pennies $2000, half 
5.00, paper money, gold dollars 
, foreign coins $165, some worth $6000 
You may have coins for which we 
big premiums. Therefore send 15c to- 
for 1939 big illustrated coin book for 








rtain wanted coins. National Coin Cor- 


ition (2), Daytona Beach, Fla 


5.00. to $500.00 each paid for hundreds of 


or Odd Coins. Keep all until post- 

“Send 10 cents for illustrated Coin 

1¢ Book, 4x6. Guaranteed prices. 31 

n business. Coin Exchange, Box 31, 
N.Y 


| cents $12.00; nickels $25 
$300.00. Send 15c for latest 





veland, Ohio 





REE Foreign coin, banknote, and large 
illustrated coin catalogue. Send 4c post- 


Coin approvals sent. Tatham Coinco. 
ringfield- D50, Mass 


NITED States . Large cent, 2c bronze, 3c 
nickel and bargain list, 25c. Eleven 


large cents, $1.00. George P. Coffin 
Augusta, Maine 


RILLIANT uncirculated coin and coin 


atalog; 10c. Eugene Morrison, Reseda, 


E purchase all Indianhead pennie Pur- 


ing catalogues 10c. Elliot Spar iner, 
Forsyth, New York 

COINS, tokens, Indian cents, 25c 
ff, 500 E. 8th, Kansas City. Mo 





s and ‘‘D’’ Lincoln cents 
Henry Writesel, 40 South Mill, Co- 


mbus, Ohio 
).00 IN 14 Mexican Revolutionary bills 


$.35. Box 4752, University Station 
on, Arizona 


OLD coins wanted. 55 ~ premium. A. 
rench, Rte. 1, Troy, N. Y 


nice coins and lists 10c. Willard 


139 Elmwood, Kansas City, Mo 





RAZOR BLADES, SHAVERS 


GIN Kwik shave electric shaver: satis- 
faction guaranteed or 100’; refund. Only 


p.p. Moore, Rte. 3, Box 35, Orange- 
s.C 


GIN Deluxe dry shaver $2.99. Hamil- 


Deluxe $1.99 Gt laranteed satisfac- 
Regwell, Ocon Ww 





REPAIR WORK 


ATCHMAKERS Repair service. Save 


Paul's Jewelry Store, LaCrosse, 





ROCKS & MINERALS 


ARTZ-Direct importers pure Brazilian 


k crystal for radio and optical pur 


powdered diamond for charging 
Diamond Drill Carbon Co., 720 





tzer Bldg., New York City 





RUBBER STAMPS 

IGIN AL. Cushion mounted. One, two 
ss 25c; three 35c; four 45c. Craft, 

mps, 814 Bradley, Peoria, Ill 





SONGWRITERS 

NGWRITER’S Manual, revealing im 
yrtant information, sent free Write 
dard Song _ Service 1412-C Great 


thern Bldg Chicago. 
IGINAL poems, songs wanted for pub- 


ation, radio. Westmore Music Corp., 
55E, Portland, Oregon 


YGWRITERS: Send your poem today 


immediate consideration Richard 


thers, 146 Woods Bldg., Chicago 








NGW RITERS. Send poem ible 
i mailed free Varie ce, 
Ind 
YGWRITERS Wanted. Write for free 
k. Guaranteed plan. Song Bureau, 
L. Salem, Ind 
GS, Poems, bought, composed, pub- 


ed. Royalty plan. Free advice. Metro 
iy Music Publishers, San Francisc« 


TUNE, 1939 Please mention 














POEMS, S, melodies. Outstanding Proposition. 
215 





SPORTING GOODS, GUNS, 1 FISHING 
TAC . ‘HERY 


600 PAGE Catalog listing over 6000 nov el- 


guns & revolvers, 


jami in “$6. 95. ‘Rifles Ss 


HEADQUARTERS 





, to the leading archery 
Covers all phases of r 
10 cents for sample copy 


King Woodworking 


SINKER Molds for making your own sink- 
> illustrated folder. 
. Box 78, Reading. Penna. _ 


TENNIS Strings 





“ive club matched set 





STAMP. Outfit Free! Scarce Airmail tri- 


Watermark Detector 


r famous Jungleland Packet from 
such countries as Sarawak, Belgian 
r mysterious Sudan, 


s big outfit with all these fascinating 
y free to approval ap- 
plicants sending 3c postage! Giant 


Midwood Stamp Co., 


World's smallest 





giant Siasekend-eeaad stamp, 
Ss set United States telegraphs, 
Brit ish Colonies inch 


Everything for only 














FREE! The Stamp Finder! Send today for 
big new edition, fully illustrated, ena- 
bling you instantly to identify all difficult 
stamps! Also fine packet strange, fascinat- 
ing stamps from Bosnia-Herzegovina, Mo- 
naco, Patiala, Cyprus, etc., including 
maps, ships, animals and strange scenes 
All free to approval applicants inclosing 
3c postage. Garcelon Stamp Co., Box 918, 
Calais, Maine 
SUPER-WONDER packet offered contain- 
ing 60 different stamps from Afghani- 
stan, Transjordania, North Borneo, Man- 
chukuo, Sudan, Guadeloupe, Iraq, Sara- 
wak, French and British Colonies, includ- 
ing natives, beasts, ships, etc.; this entire 
packet for only 5c to approval applicants 
Big illustrated lists free. Kent Stamp Co 
Box 87 Ql), G.P.O Brooklyn, N. 


BADEN. Scarce old genuine Baden, Libe- 
rian Bongo Antelope, mystery British 
Colony triangle, Fantastic Manchukuo, 
breathtaking Cayman Islands, $5.00 Unit- 
ed States, Bizarre Negri Sembilan, Grande 
Comore Island Everything 3c with ap- 
provals. Viking, 1-P Hanson Pl., Brook- 
lvn, N. Y 
PRODIGIOUS Gift! Weird Afghanistan, 
Bicolored Banana airmail, Perak, Selan- 
gor, Siberia, ‘Green Cross’’ Charity, Wurt- 
temburg Palestine, Lilliputian Airpost. 
Absolu tely free with approvals! Postage 3c. 
Saxon Company, 408-B Jay Street, Brook- 
lyn . = 
EXCELLENT packet of 105 = different 
stamps from the Orient, Africa. South 
Sea Islands, etc., showing beautiful wom- 
en, ships, savages, airplane, scenery, birds 
and beasts. All for 3c to approval appli- 
cants. Write today! Blackstone, Walnut 
Ave Wayne, Penna 


FREE Stamp Catalogue. World’s Fair edi- 

tion. Giant fifty-page Quarterly listing 
albums, supplies, Canadians, Newfound- 
lands, United States, New issues, Foreigns 
and pictoriais. Fully illustrated! Empire 
Stamp Co., Dept. PR, Toronto, Canada 


WORLD’S Small airmail, also. World’s 

largest Diamond stamp, free stamp mag- 
azine! $2.00 U.S. Stamp, commemoratives 
special issues, scarce stamps from 25 coun 
tries, 5c or approvals. Capital Stamp, 
Dept. PS, Little Rock, Ark. 


50 DIFFERENT Stamps from n fifty coun 
tries, including Triangle, giant Diamond 
shaped stamp, new country of Burma 
Also pair of stamp tongs. Only 5c to ap- 
proval applicants. D. M. Ward, Desk S, 
Gary. Ind 
CAMEL Stamp and Airmail. Chance to 
join big Stamp Club, together with mam- 
moth Stamp packet, 5c. Approvals. Atlas 
Stamp Company, 413 West 8th, Little 
Rock, Ark 


FREE Collection. 10 different U.S. com- 
memoratives for names and addresses 
of three active stamp collectors if you ask 
for approvals. Reimers, 706 Flatiron, Fort 
Worth, Texas 
PHILIPPINES 20th century sixty different 
$1.00; hundred different $4.00. Mounted, 
identified collection 150 different $12.50 
Afran Stamp, Box 1181, Manila, Philip- 
pines 
CANNON! Set of stamps showing cannon, 
firing quad, cavalry charge and 200 
other different stamps, only 10c to ap- 
proval applicants. Reich Stamp Co., 4647 
Kenmore, Chicago 
FREE! 80-Page ‘‘United States & British 
North America Catalog. Nearly 1,000 
illustrations! Lowest prices! Large catalog 
Foreign Stamps also included. Harris 
& Co 99 Transit Bldg., Boston, Mass 
75 DISCOUNT off catalog prices, mostly 
19th century Reference, please. H. E 
Codwise, Garland Street, Lynn, Mass 
1000 MIXED foreign, 25c. Well worth sort 
ing for value Plaza Stamp Co., Box 
1l6la, Santa Fe, N. Mex 
99 ZANZIBAR, Azerbaijan, Tanganyika, 
etc. 5c. Luckee, 5018 Pernod, St. Louis 
Mo 
FREE. 15 different Chile to approval! appli- 
can Wright, 2825 W. 28 St., Brooklyn, 








U NPIC KED! 100 U.S. revenues on docu- 
men 10c! (1,000-—60c). Vanvoorheis 

nse nl Penn 

SEND Ic for Triangle stamp, Mexican air- 
mail, and set 6 Somali Coast. Sundman, 

Bristol. Conn 

PANAMA Triangle and 50 others free to 
approval applicants sending 3c postage 

Tatham Stampco, Springfield-D50, Mass 

150 ag a foreign stamps, 5c, coin 
Elvin Stanton, Niantic, Conn. 





riting to advertises 47 








FREE. $1.00. $2.00. $5.00 U.S. stamps TEN different United States, over 40 years | 

Approvals. Huber, Palace Building, Min- | _ old, 10c. Elzea, Bowling Green, Ohio Ww ANTED—MISCELLANEOUS 
neapolis se ______ | 1000 MIXED United States, 15c. Foreign | MECHANICAL Penny banks. Send postal 
1000 MIXED U.S. 25c. Including Presi- | _ Approvals. Lee, Bridgeport, N. Y md A Bg my 
—_ Keyser, Box 653, Journal | SURPRISE Packet free with approvals. | york City ” i 
Square, Jersey City, NJ. . | _ The Cob Web, Box 82, Glastonbury, Conn. — — 
500,000 STAMPS! General line searesals 140 EPIRUS, Iceland. Siam. Moneolia. , WELDING 

_Where Peterson's, Box300, St.Paul, Minn. etc. 10 cents. Lufbery, Middletown, Conn. D.C. Arc-Welder. Plans $1.00 each. (No 


U.S. 1891 cover free with approvals PENNY Approvals that please. Haywood, rewinding.) 25-200 amperes from 32 volt 








Stampcraft, 142 East 37th, New York, 395 Adams St.. Pomona. Calif light a. 25-600 amperes from d.c. truck 
ry : 


BRAZII gp om ee gg motors -200 amperes from North-east 
—— —y ee , ~ “ AZIL, 9 ile c areé Dodge 12 ‘volt automobile generators. Weld- 
FIPTY Different US. 10c. with approvals. | _ approvals. Davis, Silver Lake. In¢ ers Club, WB-3432 M-Mart, Chicago. Spe- 
waukee, Wis. F ae NEW issues 30 stamps 25c. Jack Reed, Jr., | cial *‘Lessons in Arc-welding’’ 50c. (For- 
= =< SnaNT! Oo Sg ae — Houtzdale, Penna eign 75c.) ,For sale: Surplus Stock: new 
2 LI ily 6c wi “ rovals — — “x - “| t use : : rs 
Far Seas ditenes Box 2154 Houston 1000 WORLDWIDE stamp mixture 25c. and_ used d.c. truck motors — 
Texas. _ wiirien ; ; Monja ar, 1542 Wa verly, Cincinnati, Ohio LEARN Electric Arc Welding; the profession 
—— - - . = = = with a | big-money future. Factory training. 
Ge amon be. “aia Wonase™'bas | only. Ou Vets Fort Logan, Golo" | Gantnenisl Welding, & Boginesring Co. 
Angeles, “alif is aimee TRY ‘“‘Cent-Hi"’ penny approvals Ransom, = i _— vee 
- —_ = | x most , 4. > lige < REBUILT a.c. d.c. Arc welders, all sizes; 
MAIL auction sale U.S. and foreign. Cat- | 1333 Pontiac, Ann Arbor, Mich > ) 
alogue free. Gage Are de. Pasadena gg a a ytd 
_ alogue age, ade, asé a, TATTOOING SUPPLIES prices. Guaranteed. Service Co., 3732 Ce- 
Calif al 4 —__. {| dar Ave., Cleveland, Ohio 





CONFEDERATE Stamps supplied. Advise | AMATEUR Tattooing outfits. Free illus- | DEMONSTRATORS, electric arc welders. 
your needs. James Gilchrist, Box 5, Me- trated circular Chicago Tattoo Supply Money saving prices. Used by the gov- 
Keesport, Penna ____| House, B-651 South State, Chicago _ | ernment. Trial and terms guaranteed. Ho- 
FREE! Two coronation set Postage 3¢ = TOOING Outfits, engraving machines, bart Welders, Box P-693, Troy, Ohio 
Roberts, 312U Shearer Bidg., Baycity, | 1939 list. Percy Waters, Anniston, Ala. OXY-ACETYLENE Welding outfits $32.95 
Mich | t $42 95 ae ‘| ne Gener: ” $59 90 
—— a ia ) Vv © $42.95. Acetylene Generators $59.90. 
FREE 25 different Czechoslovakia to ap- | —— TAXIDER a — A.C. Electric Welders $49.79 to $74.95. 
proval applicant 3c postage. Theodore | ‘““MODERN Taxidermist Magazine,’’ Green- Box 331, Hamilton, Ohio 
Stevens, 3576 Maryland Ave., Detroit, Mich field Center, New York. Crammed with | 75-900 AMPERE Arc Welders from Dodge 
U. S. Mint Sullivan, Pitcher, Clark, Steu- Se: taxidermy informa- generators. Complete plans 35c. 100 other 
ben, Edison; 35¢ wi h Connecticut free — sree Semper Comes at __. | generator changes. LeJay Manufacturing, 
McClay. Altadena, Calif TAXIDERMIST'S Furrier’s Tanner's. Ru- 323 LeJay_ Building Minneapolis, Minn 
200 DIFFERENT world 10c, approvals. —" Furriers, 4003 W. 3rd St., Dayton, | PLUXES, case hardening and _ gun bluing 
- compounds. Felt, 1 Carver, Huntington, 
N.Y 





Hazett Stamp Shop, 70ls Fourth Bay- 
city, Mich - TYPEWRITERS, OFFICE DEVICES ee ——————— 
FREE: 50 stamp Irag, etc. Postage 1c TYPEWRITERS Sider. mimeosrant ai NEW Arc Welder. | Cheap. “Free literature. 

Album 2c. Bullard, 268D Northampton, tigraph, addressograph. "Send "Ser “tree Holgerson’s_ Service. Canton, Kansas. 
Boston, Ma lists of machines that will help you at half WIND ELECTRIC PLANTS 








aes ee RT ager — rise. Peaitt 99 Prui 4 
mi! me x 5441S oP} : sn hi oy price. Pruitt, 28 Pruitt Bldg.. Chicago. | BOTED wind light plant for your cabin 
_eawets. Ss oes nilaceiphia, Fa. | NEW $3.75 Automatic adding machine. Complete plans and valuable catalog 10c. 
5 LIBERIA, 50 diff. 6c. Northeast Station, Fully guaranteed. Bassett, Box 302-N, LeJay Manufacturing, 493 LeJay Blidg., 


Box 6618, Kansas City, Mo Altadena, Calif Minneapolis, Minn 


MECHANICAL DENTISTRY AT HOME ! 


To make Crowns, Plates, Bridgework, etc., for 
Dentists. Easy practical way to learn me Operate your own business. We start you 
chanical dentistry at home in spare time without one penny investment. Over 400‘ 

FULL EQUIPMENT OF TOOLS AND MATERIALS profit. New plan—hire your own agents. Sell ¥ 

INCLUDED WITH COURSE. Low tuition. Easy thru stores and direct. Over 40 million buy- 

terms. Write for FREE ROOK about this money mak ers waiting for this beautiful bronze plate 

Postcard brings FREE OUTFIT. 

U. Ss. NAME PLATE CO., Box 769, Dept. 325, Chicago 





ing profession that is not affected by machine age. 





McCarrie School of Mechanical Dentistry i 
207 WN. Broad St. Dept. 670 Philadelphia, Pa. 





Send for my book of how to develop 


“e| STRONG ARMS and UP INA 
i BROAD SHOULDERS To! IO week 


for 25c coin or 30c U. S. Stamps. With 20 Big cash profits for you; full or spare 
full pages of illustrations showing and fully time. Over 250 household necessities—things 
describing exercises that will quickly develop, beau- people must buy. Proven fast sellers; steady 
tif ind make you gain great strength in your repeaters, earnings very first day r 
Shoulders, Arn Wrist Hands and Fingers TUDOR SEDAN GIVEN YOL AS A BONUS 
Without any apparatus you how to start at once; send you ever 

P . ‘ P Outfit and quick hp J 

reall it valuable course of exercises > =. Jent 


pond Barker, 1235—6th Ave., StudioB6,New YorkCity 


PARKS AIR COLLE 


PARKS AIRPORT EAST ST.LO 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
gence in AVIATION 


tl ntendent of Put uction. U.S Stringing Tennis Rackets pays 
ging pay 

Gr na l I School 1 echanics’ » . » ¢ . : 
te: , . Mechani $1.80 profit on $3.00 restringing. 





Accredited by 


Sc} “Oper h gre 
FOUR courses lead to B.S. dearees in Professional Piloting. Aviation No experience needed—we teach 
yt ita po age eagle eat you how. Tennis players need FRE Write today 
' hich pret : and we will 
send you FREE 
; hemes plans and_ special 
stringing means profit for you. offer on strings and 
See how simple it is to get in this | stringing equipment. 
business. Costs practically noth- 
LI ay ee ing to start. Easy work! Get started NOW! 
Registrar, Dept. PS-6 THOMPSON MFG. CO.,4529 Packers Ave., CHICAGO, U.S. A 
12th YEAR PARKS AIR COLLEGE, East St. Louis, Il. oe I ess, Mo 





new strings in their rackets two 
or three times yearly .. . every 
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Why Trained Accountants Command 


—and how ambitious men are qualifying 


by the La Salle Problem Method 


ET this straight. 

By “accountancy” we do not mean “bookkeep- 
ing.” For accountancy begins where bookkeeping 
leaves off. 

The skilled accountant takes the figures handed 
him by the bookkeeper, and analyzes and interprets 
them. 

He knows how much the costs in the various 
departments should amount to, how they may 
be lowered. 

He knows what profits should be expected from 
a given enterprise, how they may be increased. 

He knows, 1n a given business, what per cent of 
one’s working capital can safely be tied up in mer- 
chandise on hand, what per cent is safe and ade- 
quate for sales promotion. And these, by the way, 
are but two of scores of percentage-figures where- 
with he points the way to successful operation. 

He knows the intricacies of govern- 
ment taxation. 

He knows how to survey the trans- 
actions of a business over a given 
period; how to show in cold, “hard 
hgures the progress it has made ard 
where it is going. He knows how to 

> these findings as a basis for con- 
structive policies. 

In short, the trained accountant is 

e controlling engineer of business— 
one man business cannot do without. 

Small wonder that he commands a 
salary two to ten times as great as 
that of the book- 


Business 
Control 


E> 


¢° "9 Through 


egy 


| High Salaries 


LaSalle accountancy students.* For example—one 
man was a plumber, 32 years old, with only an 
eleventh grade education. He became auditor for 
a large bank with an income 325 per cent larger. 

Another was a drug clerk at $30 a week. Now 
he heads his own very successful accounting firm 
with an income several times as large. 

A woman bookkeeper—buried in details of a 
small job—is now auditor of an apartment hotel, 
and her salary mounted in proportion to her work. 

A credit manager—earning $200 a month— 
moved up quickly 1 to $3000, to $5000, and then to 
a highly profitable accounting business of his own 


which netted around $10,000 a year. 
And What It Means to You 


Why let the other fellow walk away with the 
better job, when right in your own home you may 
equip yourself for a splendid future in this profit- 
able profession? 

Are you really determined to get 
ahead? If so, you can start at once 
to acquire—by the LaSalle Problem 
Method—a thorough understanding 
of Higher Accountancy, master its 
fundamental principles, become ex- 
pert in the practical application of 
those principles—this without losing 
an hour from work or a dollar of pay. 

Preliminary knowledge of book- 
keeping is unnecessary. You will be 
given whatever training, instruction 
or review on the subject of bookkeep- 

ing you may personal- 


Accountancy 





ly need—and without 





keeper. Indeed, as an 
independent operator 
(head of his own ac- 
counting firm) he may 
earn as much as the 

sident of the big 
an influential b: ink 
in his community, or 
the operating man- 
ager of a great rail- 


road. 
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send you 
Pays,” 


a copy of * 
without obligation. 


O Business Management 
0 Modern Salesmanship 
0 Traffic Management 
D Law: De¢gree of LL. B. 


Some Examples 


Small wonder that ac- 
countancy offers the 
trained man such fine 
O} ortunities—op- 
portunities well illus- 


O Credit and Collection 
Correspondence 





LaSalle Extension University 


A Correspondence Institution 


Opportunities in Accountancy 
Accountancy, 


(C) Higher Accountancy: 
Other LaSalle Opportunities: 
of the other fields of business indicated below, check here: 


D Industrial Management 
0D Business Correspondence 


any extra expense to 
you. 

If you are dissatis- 
fied with your present 
equipment—if you 
recognize the oppor- 
tunities that lie ahead 
of you through home- 
study training — you 
will do well to send at 
once for full particu- 
lars. The coupon will 
bring themtoyou 
without any obliga- 
tion, also details of 
LaSalle’s convenient 
payment plan. 

Check, sign and 
mail the coupon 


CHICAGO 
Check below and we will 
the Profession that 


If more interested in one 


OCommercial Law 
0 Modern Foremanship 
0 Expert Bookkeeping 
) C. P. A. Coaching 
0 Business English 
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DAD, I'D LIKE TO TRY 
SOME OF THESE 
WORLDS FAIR 
AMUSEMENTS — 


YOU GO AHEAD, CHUBBINS. 
(LL STICK TO MY PIPE Meg: 











LET ME INTRODUCE YOU 
TO MY FATHER. HE'LL TELL 
yOU ALL ABOUT IT— 


GIANT 
BATHYSPHERE 





THIS LADY LIKES THE 
SMELL OF YOUR TOBACCO, 
DAD. SHE WANTS TO SEND 


DUTCH 
VILLAGE 


A PACKAGE AS A GiFT TO 
HER NEPHEW BACK HOME 


] 


I'M DELIGHTED TO 
COOPERATE IN SUCHA 
WORTHY CAUSE ! " 
I'LL SHOW YOU WHERE 
TO GET SOME 
PRINCE ALBERT 





a 


: OH, THANK 











MY NEPHEW IS ALWAYS 


COMPLAINING ABOUT HIS PIPES 
TASTING BITTER. NOW, A TOBACCO 


THAT SMELLS AS GOOD AS 


YOURS SHOULD TASTE GOOD 


bag + ‘ 


. 
A og 1 Pog Oa 


iS BETTER TOBACCO TO 
BEGIN WITH — AND 
THEN THEY TAKE OUT 
THE BITE! 


Pars 








| SHOULD THINK Y WELL, ITS ALREADY THE 
ALL PIPE - WORLD'S LARGEST- 
SMOKERS WOULD [ SELLING TOBACCO. 
TAKE UP WITH SMOKERS SOON FIND 
PRINCE ALBERT THERES NO OTHER 
TOBACCO LIKE PA. 


TURTLE 
CHASE 





SO MILD 





WELL, | DECLARE! 
NO WONDER You 
FIND THAT TOBACCO 











7 STRAY ey Ys 
POR SMOKSBS: 


yOu'LL APPLAUD 
PRINCE ALBERT 
FOR MILDNESS, 


SEE HOW FAST RA‘S 
SPECIAL CUT SPINS 
UP 'MAKIN'S’ SMOKES ‘= gm 


90 


pipefuls of fra- 
grant tobacco in 
every pocket tin 


of Prince Albert 





RICH TASTE, AND 
EASY DRAWING ee > 


TOO. NO BUNCHING— , 


fy A REMINDER TO TRY P. A. 
Smoke 20 fragrant pipefuls of Prince Albert. If 
you don’t find it the mellowest, tastiest pipe 
tobacco you ever smoked, return the pocket 
tin with the rest of the tobacco in it to us at any 
time within a month from this date, and we 
will refund full purchase price, plus postage. 
(Signed) R. J. Reynolds Tobacco Company, 
Winston-Salem, North Carolina 








t. J. Reynolds Tob. Co 


THE NATIONAL 
JOY SMOKE 
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. he 
NEW SAFETY 
DEVICES GUARD 
TRANSATLANTIC 
PLANES 


N WINGS §sixty- 
two feet longer 
than the ship in 


which Columbus sailed to 
ie New World, Pan 
\merican Airways’ 82,500- 
und “super-clipper”’ fly- 
g boat will soon lift from Long Island 
Sound on its initial passenger run to Eu- 
rope. In twenty-four hours, it will cross the 
Sea on which Columbus’s Santa Maria tossed 
r ninety-two days. Half a hundred pas- 


By PAUL A. 
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evil by, 


J.BROWN, 


Editor 
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Control room of the super-clipper, with members of the crew at their posts 


sengers and a cargo of 5,000 pounds will ride 
in the great silver-colored hull of this aerial 
luxury liner. No other craft ever rode the 
air with as many aids to comfort and safety 
as the new machine will carry. Instruments 


CLARKSON 








Radio officer, left, and flight engineer at their 
stations. Dials show details of plane operation 


so clever that they almost think will assist 
the pilots and protect the passengers. 
Throughout the flight, a delicate analyzing 
mechanism will suck air from all parts of the 
ship, flashing a red warning light if carbon 
monoxide gas or other impurities are pres- 
ent. Soundproofing will reduce the noise with- 
in the cabin to less than that of a railway 
coach. The whole interior will be air-con- 
ditioned and kept at a constant tempera- 
ture. Five seven-room houses could be 
warmed by the plane’s heating system. 
Built at the Boeing plant in Seattle, 
Wash., the new transatlantic sky boat— 

the first of a fleet of six—is the biggest 
airplane in the world. Its huil is 105 feet 


IN AN EMERGENCY, 
the plane's heavy sea 
anchor, seen above, can 
be released through an 
opening in the side or 
from the bow hatch. At 
right, levers beside the 
pilots’ seat operate the 

fuel dump valves 




































STATIONS IN WINGS BEHIND 
MOTORS PERMIT MECHANICS TO 
MAKE REPAIRS DURING FLIGHT 


EACH MOTOR HAS OWN 
FIRE-EXTINGUISHING SYSTEM 













SEA RUDDER 








RUBBER RAFTS HOUSED IN EASILY SEA WINGS GIVE WINDOWS DROP OUT TO 
REACHED COMPARTMENTS STABILITY IN FORM EMERGENCY EXITS 
THROUGHOUT SHIP HEAVY SEAS 





in length and its wings stretch 152 feet from tip to 
tip. With all four of its 1,500-horsepower Wright 
Cyclone engines thundering at full throttle, the all- 
metal craft can climb to 21,000 feet with a useful 
load greater than the weight of the ship itself. 
Spinning fourteen-foot, three-bladed steel pro- 
pellers, the quartet of engines can drag the big 
boat through the air at a top speed of more than 
200 miles an hour. At cruising speed, 150 miles an 
hour, one filling of the tanks will carry the trans- 





atlantic sky liner 4,275 miles. An average auto- 
t mobile could travel more than twice around the 
3. world on the 4,300 gallons of high-test fuel the 
4 tanks will hold. 
e Throughout the ocean voyage, instruments will 
n show the temperature of each of the fifty-six cyl- 


inder heads in the air-cooled power plants. Every 
4 motor has its own fire extinguisher built into the 
y wings of the plane, and catwalks through the in- 
a terior of the great supporting surfaces enable 
mechanics to reach the engines and make adjust- 











For night landings 
and taxiing, a pow- 
erful searchlight can 
be swung up out of 
a recess in the cabin 
roof by means of a 
lever, as at the left 
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ten-man life rafts, which can be quickly 
inflated by built-in gas cartridges, will 
be carried at strategic points within the 
hull. In a few seconds, thirty doors and 
windows can be converted into emer- 
gency exits. Jerking out a small lever 
near-by will cause the window or door, 
frame and all, to drop from its place. 

To provide every possible convenience 
for the man who handles the controls, 
various innovations have been incorpor- 
ated in the design of the new ship. A g 
small button on the control wheel per- 
mits the pilot to illuminate the instru- 
ment panel without taking his hands 
from the controls. An automobile-type 
sun visor can be swung down when the 
machine is flying toward the rising or 
setting sun. By pulling down a lever 
overhead, the pilot can lift a powerful 
searchlight into position to aid in taxi- 
ing about after a night landing. 

Two other innovations help control the 
boat on the water. To increase the ease 
of maneuvering about before a take-off 
ments and repairs in flight. With two of its and after a landing, an underwater rudder 
four motors out of commission, the flying operates in conjunction with the air rudders. 
boat can still remain in the air. “Sea wings,” technically known as hydro- 

Beneath every passenger seat, a special stabilizers, give the machine greater side-to- 
compartment will hold a life jacket, while side stability, especially in heavy seas. These 











Very pistol for emergency night signaling. The cartridge 
case beneath it contains red, green, and white flares 








Catwalks through the huge wings, like Li 
the one seen through a control-reom al 

door at the left, make it possible to re- tle 
pair or adjust any of the motors in flight ayy 
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Under each seat is stowed a 
life jacket like this, ready to 
be put on at a moment's notice 









Near each window and door is a handy lever. If it is 
pulled, the whole window or door frame falls out to 
make an emergency exit. Note frames in piioto below 


















sturdy, winglike floats jut out 
from either side of the hull. 
Inside the double-decked met- 
al hull, life during a trans- 
atlantic flight will be like life 
in an up-to-date hotel. A gal- 
ley, complete with ice boxes 
and steam tables, will permit 
stewards to prepare food for 
ninety people. To conserve 
weight, special lightweight sil- 
verware will be used at meal- 
time. During the voyage, passengers 


will 
read, smoke, walk about from room to room. 
ifferent parts of the plane will be connected 
y telephone. There will be lounges, dressing 
oms, smoking rooms, private compartments 


~~ - om 


even a honeymoon suite—on board the 
erial leviathan. 
Sometime this month, with spray glisten- 
g on its metal hull, the super-clipper will 
iit from the water off North Beach Airport, 
New York City, and head out over the ocean, 
king the southern route to Europe. The 
istline will drop behind the triple stabi- 
ers at the tail; 2,422 miles of tossing water 
Will slip beneath the wide-spread wings. 
Then, on a long slant, the ship will slide 
vn, skim the waves, and wallow to a stop 
it the Azores. Charging away again in a 
ud of spray, it will take to the air, wing- 
inz on to Lisbon, Portugal, before the final, 


> om by 
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quick hop to its destination, Marseilles, 
France, or Southampton, England. Later in 
the summer, the great-circle route to Ireland 
and England, the path followed by Lindbergh, 
will be used by the super-clipper. The tenta- 
tive fare for the transatiantic journey is $450. 
Mail and express will go for twenty-five 
cents a half ounce. 

Since 1937, when survey flights across the 
Atlantic were begun by Pan American pilots 
in smaller flying boats, careful preparations 
have been made for the inauguration of regu- 
lar service on the ocean airway. America, 
England, Germany, and France are racing for 
priority honors in starting the service. Re- 
finements in detail and improvements for 
safety have been stimulated by this race for 
a rich trade route of the air. Culminating 
this advance comes the new super-clipper, 
soon to make its initial passenger flight. 


on 





Parachutists Make Test Hops 


HARNESSED to a rope running through a pulley at- 
tached to the ceiling, students at a German parachute- 
jumping school leap from an elevated scaffolding to 


practice the correct way to start a parachute leap 
through the open doorway of a plane. A fledgling pilot 
is shown above, about to hop off from the platform. 


Tee Picker-Upper 
for Tired Golfers 


WOODEN tees are re- 
trieved magnetically for 
weary golfers by a novel 
device now available. A 
tiny horseshoe magnet is 
tied to the tee with string. 
After driving off, the golf- 
er touches the club head 
containing steel or iron 
against the magnet, which 
clings to the club, so that 
it can be picked up with- 
out stooping. 


The tiny magnet will lift a 
tee right out of the ground 
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Jiggles Cramps out 
of Jitterbugs’ Feet 


TO TREAT foot muscles that have 
become bunched and knotted from 
the strain of the jitterbug jigging 
of modern dancing, a New York 
City foot specialist devised the ex- 
erciser pictured below. Patients 
stand shoeless on the hinged pedals 
of the apparatus while holding on- 
to an upright handle. As they shift 
their weight, the pedals rock back 
and forth, flexing and stretching 
their leg muscles. 








Muscles cramped by dancing are 
relaxed on this foot exerciser 
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Weatherproo 
Paintings 


J. Scott Williams, creator of outdoor murals of 
painted enamel, at work in his studio. At left, he is 
making a full-size outline on a paper pattern, which 
will be cut and transferred to enameled metal 


ARKING the introduction of a new 

form of art, an outdoor mural 

painting almost as big as a tennis 

court greets visitors to the Hall of 

Shelter at the New York World’s Fair. With 

its hues of blue, yellow, and orange imperish- 

ably fixed in porcelain enamel, it represents 

the first large-scale use of a medium that 

can withstand the utmost rigors of exposure 

to the elements. Buildings may now be deco- 

rated with beautiful paintings, it suggests, 
both inside and out! 

While ‘‘touching up’ the murals of 

the old masters would virtually require 

a complete restoration, the new ones 

painted on porcelain may be kept bright 

simply by scrubbing them with soap 

and water. Their indestructibility may 

be gauged from the fact that it was 

the testing machine that broke, and 

not the enamel-coated metal, when a 
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Initial coats of enamel are applied with a spray, as above. 
At top of page, painted squares go into a kiln to have the 


for the enamel. First a black or dark- 
blue enamel coating, and then two 
white ones, are sprayed on and “‘fired”’ 
or baked in a kiln where the tempera- 
ture reaches 1,550 degrees. So far, the 
method is much the same as the one by 
which your electric refrigerator gets 
its white enamel coating. 

Now the artist has his turn. Using 
metallic-oxide pigments, he paints his 
picture upon the white-enameled metal. 


colors baked in. Right, how the finished mural is displayed Once more the sheet goes to the kiln. 


sample was subjected to the crushing hydrau 
70,000 pounds. 
last the artist’s dream of 
during as a sculptor’s marble or bronze. 


They realize 
medium as en- 


Sixteen-gauge 
for the modern Raphael or Michel- 
angelo who uses the new technique. 
hydrochloric acid 


pits the surface to provide a firm hold 


It emerges ruby-red with heat. As it 
cools, the colors of the painting appear, 
indelibly fused into the enamel. 
3y applying the pigment with a stencil, 
H. Edward Winter of Cleveland, Ohio, pioneer 
experimenter with the new medium, produced 
small designs for interior decoration (P. S. 
M., May., ’34, p. 54). For the big World’s 
Fair mural and two smaller panels that flank 
it, the coloring was applied freehand by 
J. Scott Williams, noted mural painter. 
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Working from small sketches, he first 
made a full-size outline of the design on pa- 
per. Then he cut this pattern into sections 
about two feet square and transferred the 
outline to corresponding pieces of the white- 
enameled metal. In applying the pigment, he 
used a brush for small details and a spray gun 
for larger areas. Then 
the squares went to a 
commercial kiln, six at 
a time, to have the col- 
ors baked in. If the re- 
sult failed to satisfy 
Williams, he could 
touch up a square with 
fresh paint and send it 
back for another bak- 
ing. When it met with 
his approval, each 
square received a final 
coat of acid - resisting 
glaze. 

The whole task has 
taken him a year and 
a half to complete. As- 


ART THAT WILL ENDURE 


Williams working on the large 
color sketch which he used as 
a guide in painting the actual 
metal mural. Below, the artist 
is inspecting part of the mam- 
moth mural on his studio floor 


sembled like pieces of a picture puzzle, the 
squares of the main design form a curved 
mural seventy-two feet long and twenty- 
seven feet high, in which symbolic figures 
dramatize man’s conquest of the elemental 
forces of nature. The smaller panels show 
the evolution of housing through the ages. 


bee. 
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GUINEA PIGS SERVE 

AS AIDS TO BEAUTY 
This little pig's tummy is being 
smeared with a new lipstick. Aft- 
er a few hours, its skin tissue will 
be examined under the micro- 
scope to reveal any irritation 


Boxes of face powder moving on 
a conveyor in the factory pro- 
duction line. Thanks to careful 
testing and manufacture, ingre- 
dients are known to be harmless 


Final proof of a new cos- 
metic preparation is in 
the wearing. Max Factor, 
Jr., here removes cleans- 
ing grease from the face 
of Diane Cook, actress, 
before applying make-up 






























: 
: 
: 














Scores of chemicals and essences go 
into the manufacture of cosmetics. In 
the picture above, ingredients are 
being weighed carefully before mixing 


UINEA PIGS are partly 
responsible for the beau- 
ty of many of the glam- 
orous faces that flash 

across the screen of your neigh- 
borhood movie theater. Tests 
with these patient little rodents 
have even saved the film careers 
of actors and actresses whose 
skin reacted unfavorably to or- 
dinary studio make-up. Now ap- 
plied to the manufacture of cos- 
metics for the general public, 
similar tests are guarding the 
beauty and health of millions. 
It was five years ago that Dr. Paul W. 
Jewel first enlisted guinea pigs in the cause 
of beauty. As chief chemist for Max Factor, 
Hollywood make-up and cosmetics manufac- 
turer, he was trying to develop an indelible 
lipstick that would not irritate the delicate 
tissues of the lips. Since then, the tests have 
played an important part in determining 
whether new beauty aids would harm the skin. 
To test a new ingredient or combination, 
Dr. Jewel and Max Factor, Jr., director of 
the laboratory, take a guinea pig from one of 
the cages that line the room. The chemist 
tretches the little animal on its back on a 
iny operating table, clamps it firmly in place, 
ind runs an electric clipper through the hair 






Lipstick waxes and colors being mixed in a pigment mill. 
Manufacturing processes are duplicated in the laboratory 


on its abdomen. To patches of the bare skin 
he applies the materials to be tested, reserv- 
ing one area of untreated skin for com- 
parison. 

Several hours later, the guinea pig returns 
to the operating table. Turning surgeon, the 
chemist anesthetizes the little subject and 
removes a small section of the painted skin. 
A gossamer-thin slice is cut from the skin. 
By examining this under the microscope, Dr. 
Jewel can tell whether an irritating agent in 
the make-up material has caused a rush of 
white blood corpuscles to the area. If the 
guinea pigs O.K. the preparation, it is made 
up in small batches and tested on human sub- 
jects before being manufactured for sale. 
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under ‘radio control,’’ Constable 
Denholm, of the Sydney, Australia, 
police force, has fulfilled a two-year- 
old ambition. In a recent demonstra- 
tion, he strapped a miniature short- 
wave radio receiving set on the back 
of Zoe, an Alsatian police dog, and 
retired to a shack fifty yards away. 
Then he spoke commands into the 
microphone of a portable transmit- 
ter. In response to her master’s voice 
as it came through the ether, Zoe 
climbed up and down ladders, turned 
a faucet on and off, took off her col- 
lar, and fired a revolver. 


B* TEACHING a dog to do tricks 
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Here Zoe's master is speaking his commands into the micro- 
phone of a portable transmitting set, while the dog obeys him 
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Home-workshop lathe with 
light and power connections 
to overhead trolley track 


Trolley Taps Shop Power Line 


BETTER home-workshop lighting and increased work- 
ing area for small electric power tools and accessories 
ire the principal advantages claimed for a new movable 
wiring system. Current flows through copper bus bars 
n a ceiling duct which serves as a track for moving, 
current-collecting trolleys. Two trolley types are avail- 
ible. In one, wires are connected directly to trolley 
terminals, while the other has a receptacle for plugs. 


Simple Water Heater 
Run by Electricity 


ESPECIALLY suited to summer 
camps and cottages, a new electric 
accessory for bathrooms’ and 
kitchens furnishes a constant sup- 
ply of hot water. Plugged into an 
electric outlet and connected to a 
cold-water pipe, the unit has a 
thermostatic switch that auto- 
matically turns current on or off to 
maintain two gallons of water at a 
desired temperature. Thick miner- 
al-wool insulation preserves the 
heat and gives economical opera- 
tion. To install the heater, a brack- 
et plate is screwed to the wall and 
the heater is fastened to it. 


Easily installed, this electric unit keeps two 
gallons of water at desired temperature 


Novel Toy Bus Makes Stops 
To Discharge ‘Passengers’ 


nderside of realistic toy 
s. It flashes a warning 


A NOVEL toy bus avail- 
able scoots along the floor, 
flashes a red light rearward, 
stops automatically, opens 
its front door, waits while 
a bell rings, closes the door, 
and starts on its way again. 
Modeled after streamline 


buses of the type used on transconti- 
nental runs. The toy has a spring 


jht, stops, and opens its : motor, solid-rubber wheels, and front 
or, as seen at the right and rear rubber bumpers. 
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CHARLIE McCARTHY’S LATEST RIVAL CAN 
WIGGLE HIS EARS TO EXPRESS EMOTION 


Reggie J. Treckpuss, new ventril- 
oquist's dummy, in a jovial mood 


Manipulating these keys 
makes him do his stuff 


EET Reggie J. Treckpuss, the latest in 
ventriloquists’ dummies, who boasts no 


less than thirteen different facial movements 


to captivate his admirers! Reggie is a mas- 
terpiece of mechanical ingenuity. His many 
accomplishments include wiggling his ears, 
raising his bushy eyebrows or his upper lip, 
sticking out his tongue, lowering either eye- 
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Reggie ogles a feminine 
admirer. The picture at 
left gives you an idea 
what he has in his mind 


lid, and half closing 
both of his movable 
eyes in simulated 
emotion. His hair 
will stand on end, 
and batteries con- 
cealed in his head 
illuminate his liter- 
ally bulbous nose. 
To control the maze 
of machinery in his 
top story, his op- 
erator manipulates 
a complicated fin- 
gerboard suggesting 
the bank of keys on 
a clarinet or saxophone. It took three expert 
craftsmen six months to create Reggie for 
30b Neller, noted ventriloquist, who has just 
introduced him to the public in performances 
at Hollywood, Calif. Clothing presents n¢ 
problem to Reggie, who is just the size of a 
six-year-old boy. He wears standard-size suits 
and has several changes in his wardrobe. 
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Riderless Bike Balances Itself Automatically 


A RIDERLESS, stationary bicycle that “trav- 
els’’ 400 miles a day, balancing itself on three 
grooved driving rollers, is one of the features 


at the New York World’s Fair 


by wires or braces of any kind, 


Now it's a toothbrush, with elec- 
trically driven rotating bristles 
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Unsupported 


the wheel is handlebars. 


Electric Razor 
Brushes Teeth 


TOOTHBRUSH and razor, both 
electrically operated, are now 
available in a single unit just 
placed on the market. The 
body of the device is a small, 
oblong container housing an 
electric motor that draws cur- 
rent through an extension 
cord plugged into a wall out- 
let. Either a rotating brush 
for cleaning the teeth, or a 
cutting mechanism for shav- 
ing, may be inserted in the 
working head, which is con- 
nected to the motor unit by 
means of a flexible shaft. 


balanced by means of an electric eye which 
notes the slightest tilting of the cycle and 
energizes control mechanisms that adjust cor- 
rective weights on the front mud guard and 


And now it's a razor. Fower comes 
from the motor by a flexible shaft 
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| HOBBYIST CREATES Modern 


CANTON, OHIO, man 
A has been amazing peo- 


ple with the product of 
™ a lifelong hobby, a sword that 


“2. withstands the exacting tests 
Qo the legendary sword of Da- 
mascus. A true Damascus blade, 
according to tradition, was one made 
in the city of Damascus, in Syria, 
which could be bent until the point 
touched the hilt without breaking, yet 
would retain an edge so keen that it 
would shave hair from the arm. 

The manner in which Dr. W. Stuart 
Carnes pursued a hobby through 
many years until he succeeded, final- 
ly, in making a sword that would do 
just those things makes a story a bit 
different from the usual recital of 
hobby activities. 


P< 


When Dr. Carnes was a boy, he 
was fascinated by the story of the 
true sword of Damascus. Many cen- 
turies ago, long before the Crusades, 
swords unlike any others in the world 
were being made in Damascus. Be- 
sides meeting the tests of bending 
and shaving, they were supposed to 
be endowed with magic powers that 
enabled their owners always to win in 
single combats and in battles. Kings 
sought them, and paid handsomely 
in gifts. 

Although the details are lacking, it 
is known that the making of a true 
Damascus blade was an_ involved 
process. With the aid of oxen, strips 
of heated steel were drawn out into 
thin ribbons, while being beaten with 
a hammer. These ribbons were folded 

back and welded to- 
gether, then redrawn. 
In this way a steel 
blade of many lamina- 
tions was built up. 
Then came the heat- 
treatment process, dif- 
ferent from any heat- 
treatment cycle car- 
ried out in a modern 
factory, yet resembling 
it in several respects. 

When a blade was 
ready, so the legend 
goes, the sword maker 
loaded a Nubian slave 
with charcoal and other 
equipment, and with 
him left Damascus at 


Dr. W. Stuart Carnes proves that his modern sword 
of Damascus meets one of the tests of the legend- 
ary weapons. At right, shaving hair from the arm 
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Swords of Damascus 


} 


By Walter E. Burton 


midnight and traveled east into 
the desert. He directed the slave 
to kill animals and make bellows 
from their skins, to be used in 
pumping air. Then, on another 
midnight, the sword maker had 
the slave build a fire of charcoal 
made from gopher wood, using 
the animal-skin bellows to keep 
it going. In this fire the sword 
was laid, the point toward the 
east. Then the slave pumped the 
bellows until he was ready to 
drop from exhaustion—until ‘his 
blood boiled,” as the story goes. 
When the blade matched in red- 
ness the color of the rising sun, 
the sword maker seized it and 
plunged it into the heart of the 
slave, tempering the steel in liv- 
ing blood. He withdrew the blade, 
and swung it around above his 


uttering an incantation. Three times he did 
this; then with the blade he severed the head 
If examination 


from the body of the slave. 


‘ 


\ 
\ 


} 


The amateur sword maker also collects rare weapons. This Japa- 
nese blade has a keen, hard edge welded onto strong, tough steel 


head while 


Whittling a nail with a pocket- 
knife. Below is a sample strip 
of steel tempered in sections 
to various degrees of hardness 


of the steel showed no nicks, and tests proved 
it to be adequately flexible, the sword ex- 
pert returned triumphantly to Damascus to 
sell the blade to some king for a fortune 


in jewels. 

Dr. Carnes, in his research, 
was handicapped by the lack 
of Nubian slaves; but he had, 
instead, vanadium and a 
knowledge of metallurgy 
that enabled him to dupli- 
cate some of the processes 
involved in the ancient tem- 
pering ceremony. The Da- 
mascus sword maker, in us- 
ing human blood, was get- 
ting results that can be dup- 
licated today with brine at 
body temperature. The 
swinging of the blade 
through the air while recit- 
ing incantations was merely 
a process of air tempering, 
the reciting providing rea- 
sonably accurate timing. By 
comparing the redness of the 
metal with that of the rising 
sun, the craftsman was mere- 
ly using a standard for judg- 
ing the temperature of the 
steel. 

It was many years before 
(Continued on page 230) 
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At three months, a baby is placed on its 
stomach for a period each day. The infant 
raises its head ncturally and in so doing 
strengthens its neck and abdominal muscles 


ee. 


"Cycling," designed to strength- 
en thigh and calf muscles, is giv- 
en babies up to five months old. 
Gently but firmly, the tiny legs 
are flexed repeatedly over the 
abdomen and then straightened 


Who's afraid? Certainly not 
this little fellow. Self-confidence 
is instilled into infants be- 
tween three and five months old 
by this stunt. The nurse's hand 
supports the breastbone and ribs 





Exercises tor Babies 


OTHERS of a generation 

or two ago, who swad- 

dled their infants in a 

dozen petticoats, har- 
nessed them with bellybands, and 
kept them quiet with various 
scothing concoctions, might be 
alarmed, but the bright-eyed ba- 
bies who have the good luck to 
be cared for by the Foundling 
Hospital in New York City, thrive 
on the hearty setting-up exercises 
pictured in the photographs on 
these pages. Designed by child 
specialists and administered by 
smiling, white-capped nurses, 
these cradle calisthenics are aiding nature to 
build the strong muscles, supple bodies, and 
lusty lungs that mark the healthy infant. 

Starting at the age of three months with 
simple exercises that involve little more than 
spontaneous kicking, arm-waving and toe- 
wiggling, the muscle-building movements in- 
crease in complexity as the children grow 
older, progressing through leg-stretching and 
knee-fliexing to such impressive exercises as 
the “wrestler’s bridge’’ shown below. At ten 
months, the youngster is ready for the big 
moment pictured at the right, when he is en- 
couraged to make his first effort to walk. 
Established just seventy years ago, the 

New York Foundling Hospital cares for ne- 
glected and abandoned children from three of r b 
the city’s five boroughs, and has given thou- The first step! At about ten months comes the big 


; . wee moment when Baby is supported by the hands 
sands of infants a healthy start in life. and encouraged to make a first effort to walk 


Babies six months to a year old do the ‘'wrestler's bridge.” Wouldn't Grandmother have a fii if she saw this? 





Movies Lure Youngsters to the Dentist 


INSTEAD of staring 
at the wall and won- 
dering how soon the 
ordeal will be over, 
young patients of 
Dr. Harry Spiro, Chi- 
cago, Ill., dentist, can 
concentrate their at- 
tention on moving 
pictures that flash in 
front of them, while 
the dentist works on 
their teeth. Designed 
to make the dentist’s 
office a more popular 
place with young- 
sters, the apparatus 
is housed in a cabi- 
net placed directly in 
front of the dental 
chair. Film cartoons 
and short features 
are thrown onto the 
screen by a small 
Watching movies on the small screen keeps the patient's mind off his troubles electric projector. 


Typewriter Artist Produces 
Pictures Like Tapestry 


PICTURES that resemble tapestry are produced 
with a typewriter by Rosaire J. Belanger, a mill 
worker in Saco, Me. Belanger first draws a pen- 
cil sketch on a sheet of paper, then inserts it in 
his typewriter and fills in the sketch with vari- 
ous characters to produce shading and outlines. 
With carbon paper, he transfers the picture onto 
graph paper, and copies it on blank paper. 





peitddded 


George Washington, as 
pictured with a type- 
writer by Rosaire J. 
Belanger. At left, the 
artist at the keyboard 
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Phone Device Lets 
Secretary Listen In 


WITH a new “eavesdrop- 
ping” earpiece attached to 
his receiver by a tube like 
that of a doctor’s stetho- 
scope, an executive can 
have his secretary listen 
in during an important 
telephone conference or 
business deal. Thus she 
can take down exactly 
what is said by each party 
in the course of the conver- 
sation, and a permanent 
record is made available 
for future reference when- 
ever it is wanted. 


Razor-Blade Drier 
Protects Towels 


WHEN you've finished 
shaving, just pass the rinsed 
blade endwise through a slit 
in a handy new blotting pad 

and presto, it’s dry. Ab- 
sorbent flannel removes all 
the moisture from the blade, 
and avoids the danger of cut- 
ting fingers or towels. The 
razor-blade blotter is de- 
clared to last for 365 shaves Left to right: The wet razor blade goes into the drier, passes between 
or more, the two pads of absorbent flannel, and comes out wiped clean and dry 


Freight Plane Has Hinged Cargo Fuselage 


ENGINEERING work on a “flying box car,”’ tail, swings aside on hinges to give unimpeded 
called the first airplane of basic freighter de- entrance to bulky cargoes. Important mili- 
sign developed in this country, is nearing com- tary possibilities are foreseen for the craft's 
pletion at a Chicago, Ill., aviation factory. ability to carry small tanks and trucks, as il- 
The whole rear part of the fuselage, with the lustrated in the artist’s drawing below. 


How the huge freight plane's fuselage is hinged to permit bulky cargoes such as small tanks to be loaded 
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TURNS IDEAS INTO DOLLARS 


George A. Williams 
proudly displays the 
model of a smelter 
injector that earned 
a check for $10,000 


N A frigid winter day in 1910, George 


A. Williams stepped carelessly in 

front of a six-inch pipe connected to 
an air compressor he was installing for a 
smelter at Salt Lake City, Utah. The vacuum 
pull caught him by the pants and pressed his 
thigh so firmly against the opening that not 
until the pulsations tore a piece of cloth and 
broke the tremendous suction was he able 
to escape. 

Flash forward a quarter century, and 
you see the same man, now a veteran te- 
legrapher and part-time inventor, still 
pondering that uncomfortable incident, 
wondering how he can convert those pul- 
sations into a healing force. He is putter- 
ing in a bungalow workshop at the rear of 
his Los Angeles, Calif., home, installing an 
electric motor; a pulsator, which is an air 
compressor minus check valves; and an 
electric hot plate. 

Three more years elapse, and recently 
I found Williams, who during off moments 
since backing up against the compressor 
intake has turned out 103 inventions, 


standing alongside his work- 
bench with a large rubber vac- 
uum cup pressed against his 
face. At his feet stood a square 
cabinet in which I heard the 
whir of the motor and the suck- 
suck of the pulsator. 

He removed the cup, and I 
saw full-bodied puffs of steam 
escaping. I sniffed the steam. 
Lemon-verbena leaves! In this 
single unit, he has combined 
heat, medication, and vacuum 
for drawing blood to the body’s 
surface. But the vacuum prin- 

ciple has another application. 

By a quick change, Williams 

installs a massaging piston 

which slaps the body 485 

times a minute with a round 

piece of wood as the air 
rushes in and out of the hose. 

Williams’s resourceful mind 
turns to practical account 
many personal experiences. 

By day, this fifty-seven-year- 

old experimenter heads the 

California supply department 

for the Western Union Tele- 

graph Company. Seldom does 
a night pass when he spends less than three 
hours in his workshop, turning down and 
boring plastic cylinders, improving upon old 
inventions, working out new ideas. 

Some inventions spring from his mind in 
the form of a model after years of study. 
Others pop up in a few minutes. While ob- 
serving the then costly and slow reduction of 


Sprinkler heads for garden hose. The one at the left is 
inserted between sections of hose, the other at the end 
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copper in a Utah mill several years ago, he 
devised an injector which shoots ores and 
coal dust into the smelter furnaces at the 
turn of a hand. His invention won him a 
$10,000 check from the smelter. 

The injector took several years of study. 
But when a salesman of chair glides, the oval 
metal heads which permit furniture to slide 
around a room without marring floors, asked 
him if he could turn out a new idea along 
this line, Williams replied, “in about three 
minutes—for $1,000 and a half interest in 
the business.” 

His visitor thought the inventor was jok- 
ing, and accepted the “proposition.” Yet 
within three minutes, Williams roughed out 
a sketch combining a rubber tip shaped like 
a man’s hat, which is fastened to a chair leg 
with a nail, and the metal glide which is 
pressed into the rubber crown. It 
was patented, and the inventor 
was richly rewarded. 

“Will it work, and will people 
want it?” is his acid test for each 
new device. Not long ago he 
carved a slip device which holds 


By 
ANDREW R. 


a necktie in place without tying. “Makes a - 


fellow look like a hillbilly,” he confided, ‘‘but, 
hell, they’ll wear anything nowadays.” 

Incidents you and I would pass with scarce- 
ly more than momentary notice start a 
thought in Williams’s mind. Soon it comes 
out as a full-fledged invention. 

Recently his lodge elected him chairman 
of its motor-safety committee. Williams ac- 
cepted the honor, and the next night he pon- 
dered a forthcoming speech on “‘sudden death” 
and “insane drivers.’’ But the speech never 
materialized. Instead, he shortly found him- 
self fastening a flash-light battery and two 
bulbs on the back of a leather glove. Ina 
single night, he perfected the glove signal. 
Electricity from the six-volt dry cell is fed 
to the lights, one red and the other white, 
which are mounted on the first and third 
fingers. The switch is located on 
the back of the forefinger, and 
may be operated by the thumb of 
the same hand. By this simple 
application, he avoided mechani- 
cal operation, and by hand move- 
ments alone can flash signals seen 


Here the part-time inventor is seen at a lathe in his back-yard workshop, where he spends about three 
hours every evening. He has $8,C20 worth of machinery, all paid for with the proceeds of his inventions 
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for 200 yards. When his car balks, he discon- 
nects the red light, and uses the white one as 
a trouble light. 

During a recent dry spell, Williams was 
watering his lawn daily, and grumbling over 
the time consumed when he might well be in- 
venting something. 

“Why not install a sprinkler system?” 
asked his wife, one evening. 

Williams thought about that question a lot 


Dorothy Williams, 
daughter of the in- 
ventor, — a handy 


tube that holds lip- 
stick in one end and 
rouge inthe other end 


By shaking ground 
clay from the desert 
through a fine silk 
screen, Williams pro- 
duced an emulsion 
with medicinal value 


during the next few days. “Underground 
tubing and outlets are expensive,” he decided. 
“Why can’t I place the whole sprinkling 
system on top of the lawn?” 

He answered his own query by devising a 
sprinkler head containing only two parts, 
fitting it with male couplings and installing 
a series of the heads twenty-five feet apart 
in his hose. For good measure, he threaded 
the heads from top to bottom. Now he can 
adjust the head from the top, when it is used 
on the lawn, or from the bottom when it is 
rigged in an overhead sprinkling system. 

Conversation in the Williams household 
usually centers on his inventions. He is the 
man who does the work and turns out models, 
yet more than one device has sprung from 
the minds of his two sons and his daughter, 
Dorothy. Mrs. Williams watches the business 
side, making sure that his hobby is turned 
into dollars whenever possible. 

“Women carry too much junk,’ Dorothy 
remarked one evening, displaying her bulging 
purse. She held forth her lipstick and rouge 
containers. ‘These ought to be in a single 
double-end tube.”’ 

When Dorothy returned, some hours later, 
she found him boring out a short length of 
round plastic material on his lathe. 

“T think I’ve got it,” he told her. 

“What ?”’ 

“Lipstick and rouge container, with a space 
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a reserve supply of rouge in one end.” 
A couple of days later he 
filled it, and presented 
By sliding a single metal 
guide, projecting from a slot, she ejects the 
lipstick from one end and the pad of rouge 
caps protect her purse 
igainst the colors when they’re not in use. 
In his workshop, 
machinery paid for by his part-time in- 


completed the device, 
it to his daughter. 


from the other. 


$8,000 worth 


rroducts. When tired of working on a new 


ut a shotgun in a cage, all carved from one 
i of wood from an old broomstick. He 


hed’ to make a speech on mo. 

at safoty, Williams invented this 
ee device for drivers in- 
Vad Stead: A dry cell supplies cur- 
fent to light bulbs, one white 
and the other red, on the fingers 


took seventy-two hours to turn out 

“patience and skill,’ an intricate de- 

sign whittled with razor blades. Or he 

may apply the sharp blade of his knife 

to achieve a group of animals in relief. 

His interests run in many directions. 

Years ago he found a deposit of clay on 

the desert, and decided he could produce 

certain salts from it as an emulsion. 

So he built his own agitator, obtained a 

square of 200-mesh silk screen and shook 

that clay until it fell through in particles in- 

visible to the eye. Experimenting with var- 

ious combinations of chemicals, he finally 

achieved an emulsion which now is used in 
treating certain diseases. 

Everything, Williams believes, is a force 
for good or evil. Oil in manzanita and iron- 
wood, for example—trees found on the south- 
west desert. It happens that bugs and ants 
infest these woods, and so the inventor fig- 
ures the oil must benefit them either as food 
or medication. He now is studying samples 
of manzanita, attempting to extract that oil. 
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A Weird Warrior of the Future? 


making 
The mask and goggles protect him 


EARING a _ grotesque-looking mask, 
the fantastic figure above might easily 
be mistaken for a soldier in some grim war 
of the future. Actually, he is a worker in a 


pug mill where clay is mixed for 
bricks. 
against silicon-filled dust, which 
would destroy his lungs and eyes. 


otherwise 
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Rabbit Killers 
Walk Backward 


SHOOTING, with no limit to 
the kill, is offered to hunters 
in Utah who form themselves 
into groups of hundreds to 
rid farming areas of hordes 
of jack rabbits and cotton- 
tails that ruin food crops and 
spread spotted fever, a 
dreaded cattle disease. Mov- 
ing from one ranch to the 
next, the hunters form a wide 
ring around a rabbit-infested 
area, and close in, driving 
the rodents before them. 
When they sight fellow hun- 
ters on the opposite side of 
the circle, they turn and con- 
tinue their march toward the 
center, walking backward. 
As the penned rabbits break 
out through the tightening 
chain, the gunners’ shoot 
them down. Although pur- 
posely ruthless, this method 
is more humane than the 
practice of beating the rab- 
bits to death with clubs. Walking backward in a narrowing circle, hunters shoot escaping rabbits 


Wishbones Made Her Dreams Come True 


Miss Delphine Binger at work, SCRAPs from a thou- 
and some of the novel tokens sand Sunday dinner 
she fashions from wishbones “3 tables form the raw 
. materials for a novel 
and thriving industry 
built up by Delphine 
Binger of New York 
City. Miss Binger 
collects the wishbones 
from turkeys, chick- 
ens, and other poul- 
try, treats them by a 
special electrical and 
chemical process, in- 
scribes them with spe- 
cial greetings, dresses 
them up with ribbon 
bows and sprays of 
artificial flowers, and 
sells them as deco- 
rative good-luck nov- 
elties to accompany 
wedding, birthday, and gradu- 
ation presents, and gifts for 
other special occasions. Among 
her specialties are wishbones 
bearing tiny stethoscopes for 
medical-school graduates. 
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FROGS’ EYES have 
supplied scientists at 
Columbia University, 
in New York City, 
with experimental 
quantit‘es of the 
amazing chemical 
compound known as 
visual purple. In the 
this compound 
plays a part similar 
to that of the sensi- 
tive emulsion on a photographic film. Found 
in the retina, or membrane in the eye which 
receives the image, the chemical compound 
is ordinarily purple. When struck by light, 
it becomes colorless. Then, after it has re- 
sponded to the image projected on 
it, it resumes its purple hue again. 
At the Columbia laboratories, Dr. 
A. M. Chase and his associates 
have, for the first time in history, 
watched this compound changing 
color in a test tube. 


~ 


Frogs aid scientists 
in the study of the eye, 
chemistry of vision 


£! 


SURGICAL life saving now in- 
cludes a delicate operation on the 
heart itself to relieve the pain of 
angina pectoris. In this cardiac 
affliction, the arteries which nor- 
mally carry blood to the heart be- 
blocked. Dr. Samuel A. 
Thompson, of the Flower-Fifth Avenue Hos- 
pital, in New York City, recently reported a 
new method of operation. Arteries normally 
supplying blood to the heart are tied off and 
the sac which surrounds it is made to adhere 
to the cardiac muscles so its blood vessels 
take the place of the arteries. 


come 


PLANTING powerful chemical tablets be- 
neath the skin to provide vital secretions 
needed by patients suffering from gland de- 
ficiency, is foreseen as the result of re- 
searches by two English physicians. At the 
National Institute of Medical Research, Dr. 
R. Deanesly and Dr. A. S. Parkes have suc- 
ceeded in producing remarkable results in 
experiments with animals. Into incisions 
made in the skin, they slip small tablets of 
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Chemical tablets put 
under the skin make up 
for gland deficiencies 


pure crystalline gland chemical, then sew up 
the cuts. The chemical is gradually absorbed 
by the bloodstream just as though it was 
coming from a living gland. Later on, the 
remains of the tablet is removed and weighed 
to see exactly how much has been absorbed. 
So far, only sex-gland chemicals have been 
used in the experiments. But secretions in 
crystalline form from the thyroid, the pitui- 
tary, and other vital glands are expected to 
be employed in the future. The new method 
gives the body a steady supply instead of a 
series of small doses administered by mouth 
or hypodermic injection, as in the past. 


sme Pain 


THE history of medicine is the story of an 
unending battle against pain. One of the 
latest advances of the medical battle line was 
reported to the French Academy 
of Sciences, in Paris, when Dr. 
Robert Hirsch explained his 
method of injecting acidified 
blood serum into the veins of pa- 
tients to stop pain too severe for 
even morphine to control. Lactic 
acid, which is formed by bacteria 
when milk turns sour, is added 
to sterilized blood serum and the 
mixture is injected drop by drop 
into a vein. This sudden upset- 
ting of the alkali-acid balance in 
the sufferer’s body is said to bring 
relief. Ascorbic acid, which is 
another name for vitamin C, is 
also used by Dr. Hirsch. In ad- 
dition to giving relief from pain, the treat- 
ment is reported to have proved successful in 
halting dangerous bleeding. 


ie 


. i. 


Yay” 


Acidified serum is injected to relieve severe pain 
te 
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AS THE result of taking a saline laxative 
daily for thirty-five years, a patient in Den- 
mark shortened his spine four inches. The 
laxative kept lime salts in food from being 
absorbed by his body. To compensate, his 
system took lime, bit by bit, from his spine 
and other bones. 


MISTLETOE, the magic plant of the ancient 
Druids, is now being used to relieve the suf- 
fering of patients afflicted with high blood 
pressure. At a clinic in Vienna, Germany, 
Dr. Ferdinand Mattausch has used a prepara- 
tion from mistletoe growing on apple trees 
in treating more than sixty patients success- 
fully. Within from four to six weeks after 
prescribing the mistletoe medicine, Dr. Mat- 
tausch found his patients showed reduced 
blood pressure, slower pulse rate, and im- 
proved arterial circulation. 


“STORM 
ACHES” and 
barometer insom- 
nia’’ have been 
brought to the at- 
tention of the 
American Medical 
Association by Dr. 
Dan Tucker Miller, 
of St. Louis, Mo. 
Preceding every 
storm, susceptible 
patients suffer from 
sleeplessness or 
headaches. The low 
atmospheric pres- 
sure or the baro- 
metric “low” is thought to be the cause of 
these bodily disturbances. 


HEAD- 
“low- 


Some persons suffer from 
headaches or insomnia as 
barometric pressure falls 


NEW HOPE for those disfigured by accident 


ir disease is held out by a skin-grafting 
technique recently outlined in ‘‘The American 
Journal of Surgery” by Dr. Maxwell Maltz, 
f New York City. It is the latest improve- 
nent in a surgical art more than 2,500 years 
id and involves the use of skin from the 
irm of the disfigured patient to provide ma- 
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Living skin from the arm is grafted onto the face 


terial for the plastic surgery. The arm is 
held against the face until the flap of skin 
has grown in place. Instead of using a flat 
flap, the surgeon shapes it into a tube, fol- 
lowing the technique developed by Sir Harold 
E. Gillis, head of the plastic-surgery division 
of the British Army. This tube nourishes it- 
self with its own blood. Dr. Maltz’s discovery 
is that by attaching the graft skin-side down 
instead of flesh-side down, he can obtain bet- 
ter results. Eventually, the skin comes to 
the surface, making a smooth joint at the 
edges of the scar. In previous methods of 
skin-grafting, in which the flap was placed 
flesh-side down, ridges or bevels often 
marked the boundaries of the graft. 


Tt 


BRAIN ILLS are now being diagnosed with 
the aid of a test tube, according to recent 
word from Frankfort, Germany. At the 
Frankfort University Clinic for Mental and 
Nervous Diseases, Dr. H. Lehmann has con- 
ducted more than 1,000 experiments to prove 
the truth of his theory that mental troubles 
arising from the disintegration of certain 
brain substances can be discovered by a sim- 
ple chemical test. A small quantity of cere- 
bral fluid is drawn from the brain cavity of 
a patient and placed in a test tube holding 
normal cerebral matter. If the patient is 
suffering from insanity produced by the dis- 
integration of brain substances, the fiuid in 
the test tube becomes cloudy. From seventy 
to eighty percent of the inmates of insane 
asylums are said to be victims of such in- 
sanity. The new method is expected to pro- 
vide a quick and accurate means of diagnosis, 
insuring proper treatment. 
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A scene from the puppet movie—the race be- 
tween the hedgehog and the fleet-footed hare 


IFELIKE puppets, that change 

their expressions realistically, 

replace the usual drawn cartoon 
figures in a new animated movie de- 
picting an old-time fable in which a 
nimble-witted hedgehog plots with 
his wife and wins a race with a 
fleet-footed hare. 

When puppet movies of this type 
were attempted in the past, it was 
necessary to create hundreds of dif- 
ferent models of each character to 
take care of the animation; one 
model being substituted for another 
as each frame of the movie film was 
exposed. For this picture, the pro- 
ducers devised an ingenious system 
of removable eyes and mouths to ob- 
tain the desired effects. As a result, 
simply by substituting different fea- 
tures, the pvppet actors were made 
to register every emotion and even 
move their lips in accompaniment 
to voices on the sound track. 

To produce the animated movie, 
clay models of the heads of the char- 
acters were first made. Then plaster 

Here one of the producers of the animated picture is shown duplicates were cast and provided 
inserting a new mouth in a character, making it unnecessary with the necessary openings to take 
to substitute a new puppet to portray a change of expression the removable eyes and mouths. The 


80 POPULAR SCIENCE 





Act Out Ancient Fable 


bodies, arms, and legs of the puppets were 
made flexible so that they could be bent and 
adjusted to assume various positions. 

In the actual filming, the process used was 
similar to the “frame-by-frame’’ method em- 
ployed in making the conventional animated 
cartoon. With the puppet characters in the 
desired positions and fitted with the correct 
expressions, a single frame of the movie film 
was exposed. Then, with the characters al- 
tered to agree with the animation, the second 
frame was exposed, and so on. 


ae 
Mig ess om 


Note the eyes and mouths in 
foreground of the picture above. 
Each mouth has a slightly broad- 
er grin. Changing them between 
"takes" makes the puppets break 
into a laugh in a natural way 


Examples of the striking change 
possible in the facial expres- 
sion of a single character are 
demonstrated by the two photo- 
graphs at the right, one show- 
ing slyness, the other triumph 
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A puppet in the making. From this clay 
model, fashioned by hand, o cast is ob- 
tained which is used to mold the pup- 
pet's head. The body, arms, and legs are 
made so they ore soft and flexible 





Electric Pad for Sinus 


TO RELIEVE his sinus trouble, a Minneapolis 
business man designed his own heating pad 
and hired an electrical engineer to make it. 
The aid proved so successful that it has now 
been placed on the market. Moist heat is pro- 
vided by a cellulose sponge in the washable 
cover, and the user “dials” an adjustable 
thermostat for the temperature wanted. 
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Tiny Trailer 
Makes Novel 
Dog House 


WHEN Poochy, pet dog 
of Mr. and Mrs. J. F. Can- 
non of Chesaning, Mich., 
goestrailer-camping with 
his owners, he enjoys 
streamline accommoda- 
tions of his own. In the 
picture at right, you see 
him getting into what his 
master calls “the world’s 
smallest trailer.’’ Embla- 
zoned with the name of 
its camera-shy occupant, 
the novel dog house is a 
miniature counterpart of 
the vehicle in which it 
rides between overnight 
stops. 
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Bit Curbs Thumb-Sucking 


CLIPPED to a child's teeth by a pair of gold 
crowns, the device shown above is said to end 
the harmful habit of thumb-sucking. Two 
gold wires block the thumb, but a gold bead 
strung on one of them may be slid back and 
forth with the tongue as a substitute for suck- 
ing the thumb. 


railer 
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Speedy Motor-Cycle Car 
Runs on Two Wheels 


HETHER it’s a car or a motor cycle 

would be hard to say, but the inventor 
of the novel vehicle above declares it has the 
advantages of both. In motion, it rides upon 
two wheels, guided by a steering wheel. The 
driver experiences a pleasant swaying sensa- 
tion as the machine tips like a plane or mo- 


Accurate Model 
of World’s Fair 


Carved in Soap 


AFTER four months of 
spare-time work, Ralph 
Fiordelise, Philadelphia 
radio-cabinet maker, has 
just completed a model of 
the New York World’s 
Fair grounds in soap. The 
miniature buildings are 
wired for lights, and 
even painted. A kitchen 
knife was the only tool 
used in fashioning more 
than 500 pieces of soap 
that went into the three- 
foot-square model. Its ac- 
curacy may be judged by 
comparison with the pano- 
rama above it in the il- 
lustration. 
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The strange car in 
motion. To stop, the 
driver lowers sup- 
porting side wheels 


tor cycle for the turns. When the driver 
stops, a pedal lowers a pair of small auxiliary 
wheels at the sides for support. The photo- 
graph shows the odd gas buggy being driven 
by a mechanic in a tryout run at Miami, Fla. 
Another model has a seat for a passenger 
mounted behind that of the driver. 
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The ''Fire Fighter,'’ New York's 
newest floating fire engine. 
Note the screen of water that 
guards the hull against fire 


One of the specially trained 
crew polishing up the nozzles 
that direct streams of water 
for fighting fires in steam- 
ers and waterfront building< 
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Water Screen 
Protects New 
Fire Boat 


PRIDE of the smoke eaters 
who man the floating fire en- 
gines guarding the harbor of 
New York City is the Fire 
Fighter, a $1,000,000 ship that 
embodies all the latest fire- 
fighting features and refine- 
ments, including a piping sys- 
tem around the deck that pro- 
vides a heavy screen of water 
to protect the hull against fire. 
The powerful 134-foot fire boat 
is equipped with twin sixteen- 
cylinder Diesel engines that 
drive her through the water at 
nineteen miles an hour. Twenty 
thousand gallons of water a 
minute can be directed onto a 
fire from monitor nozzles on 
the ship and a motor-operated, 
collapsible tower rises to a 
height of fifty-five feet, to al- 
low firemen to pour 3,000 gal- 
lons of water a minute on the 
upper decks of ocean liners or 
to hurl it still higher, to the 
top floors of giant water-front 
piers, when necessary. 
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English Surgeons Are Men in Green” 


GOWNS worn by surgeons, assistants, anes- 
thetists, and nurses while performing opera- 
tions in St. Thomas’s Hospital, London, are 


green in color instead of the conventional 
white almost universally used in other hos- 
pitals both in the United States and in Eng- 


Sugar Gives Sweet Hair-Do 


A SUGAR-COATED hair-do is a new type of 
beauty treatment now being given to film 
stars. Sydney Guilaroff, hair specialist for a 
major film studio, is shown in the photograph 
at the right, setting curls in the coiffure of 
Ina Claire, stage and screen actress, with a 
solution of plain water and sugar. 


Vest-Pocket Telephones 


A TELEPHONE that can be carried about 
and used anywhere without connecting wires 
is a possibility in the near future. Research 
on the project has been carried on for several 
years by the Southern California Telephone 
Company and, according to latest reports, is 
now nearing practical application. 
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land. The unusual shade was adopted be- 
cause surgeons felt that the color was more 
restful to their eyes under the brilliant glare 
of lights in the operating room. The photo- 
graph above is the first ever taken of a major 
operation at St. Thomas’s Hospital. 


Ina Claire, actress, having curls set with sugar 
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ke Is World's Fair Model 


ILL BAKER, California baker, worked six 
hours a day for an entire year to design, 
model, and bake the mammoth cake now on 

display in the Pure Foods Building at the San 
Francisco World’s Fair. Carefully constructed 
to scale, models of nineteen California missions, 
set against a realistic background of miniature 
mountains, surround the base of the huge deli- 
cacy, while its top bears a diminutive reproduc- 
tion of the Golden Gate area, including its two 
famous bridges, portions of the cities of San 
Francisco and Oakland, warships lying at 
anchor in the harbor, and Treasure Island, the 
man-made site of the fair. All parts are edible, 
from the sugar-frosting boats, bridges, and sky- 
scrapers, to the mountains and foliage. 
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Completion of the first transcontinental railroad being reénacted for camera and microphone 


Old Locomotives Chug Again in Movie 


OLD locomotives and passenger cars that once 
hauled pioneers toward the West and new-found 
gold back East were recently reconditioned for 
an appearance in the motion picture ‘‘Union Pa- 
cific.’””’ At Iron Springs, Utah, the venerable en- 
gines chugged toward each other to reénact 

the scene of seventy years ago when a 
golden spike was driven to complete 
the first transcontinental railroad. 


Seventy-five years old, this veteran still 
can haul a train twenty-five miles an hour 
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by F. V. SAMPSON 


Amazing 
BRING FAME 


N A desert shack that cost less than fifty 
cents to build, Fred V. Sampson, cf Barstow, 
Calif., has found not only contentment but 

a curious road to fame. Three years ago, he 

left his job as a commercial artist in Los An- 

geles and built the low, one-room hut on the 
edge of the Mohave Desert. Three wails are 
made of mud and stones, the fourth is formed 
of the gold-bearing rock of a steep hillside. 

Here, Sampson spends his days doing what 

he wants most to do, making friends with 

curious creatures of the desert and snapping 
pictures of the animals in action. These photo- 
graphs—some of the most remarkable wild- 
life pictures ever made—are 

4 attracting wide attention. 
y Chipmunks, deer mice, pack 
wt rats, chuckwalla lizards, 


Fred V. Sampson with 
his camera focused on 
the center of the min- 
iature prize ring to 
snap a chipmunk bout 


One of the desert photographer's sub- 

se jects. At left, a skunk is inspecting 
© =~ a hen's egg, which he later broke by 
“iy tossing it like a ball against a rock 
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Snapshots of Animals 


TO DESERT PHOTOGRAPHER 


A chipmunk battler squared off for a knockout blow, with his opponent backed against the ropes 


skunks, jack rabbits, and other humble crea- 
tures of the bleak region come fearlessly to 
Sampson’s door and perform before his cam- 
era. Near the shack, ‘NO HUNTING” signs 
bear the following words: ‘‘The animals near 
this ridge have been 
tamed so they may 
be photographed. 
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By ROBERT E. MARTIN 


You are welcome to use your camera but 
kindly do not use guns or otherwise cause the 
animals to fear you.” The only time Sampson 
uses a gun himself is to shoot hawks, wild- 
cats, and rattlesnakes that prey on his desert 
friends. So tame 
have some of the rab- 
bits and chipmunks 
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become that he can fire directly over 
them without frightening them away. 

At sunrise, every morning, Samp- 
son is out sprinkling grain and other 
food about the shack to attract the 
animals. Of all the creatures that 
come within range of his camera, the 
little striped chipmunks are his most 
lively subjects. They have provided 
the action for some of his most strik- 
ing pictures. : 

When he noticed that they often 
stood up on their hind legs and pushed 
and cuffed each other in scuffles over 
the scattered grain, Sampson built a 
miniature boxing arena in which they 
could perform. After he has placed 
grain inside the ropes, he focuses his 
camera on the center of the ring and 
waits for the fight to begin. Soon, two 
of the ‘“‘squatties,”’ as he calls the des- 
ert rodents, begin squabbling over the 
food. They rear up, slap, spar, feint, 
while Sampson follows their move- 
ments on the ground glass of his re- 
flex camera. Using split-second ex- 


The remarkable picture on the opposite page 
shows a right uppercut to the jaw. At right, 
the camera caught two scrapping chipmunks 
in mid-air. Below, a jack rabbit is encouraged 
by the tiny rodents to investigate a melon 








posures, he records the various stages of the 
battle. 

Some days, he will shoot half a dozen pic- 
tures in as many minutes; other days, he will 
sit for hours and not get a snapshot. But 
when this nature photographer trips the shut- 
ter he often records pictures such as have nev- 
er been taken before. Sometimes, the result 
is a surprise even to him. Once, for example, 
he snapped the shutter just as two long-eared 
jack rabbits faced each other across a bunch 
of carrots. When he developed the negative, 
he discovered that two chipmunks he had not 
seen had moved into the scene below the rab- 
bits and were squared off for a battle. Some 
of the little rodents have become so friendly 
that they will wag their tails like dogs when 
Sampson approaches. 

While he is taking his pictures, the desert 
photographer is careful to make no quick 
movements. He warns his subjects when he 
plans to change his position and they seem to 
understand the inflections of his voice. Some- 
times, he has to trick timid creatures into as- 
suming the poses he wants. For example, when 
he discovered that three deer mice were visit- 
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ing his shack late at night, he sprinkled grain 
on a narrow ledge over the stove and focused 
his camera on the spot. About midnight, 
when the three rodents were in single file on a 
ledge, he set off a flash and got the picture. 

Two of Sampson’s oddest visitors are a pair 
of skunks. They have become so much at 
home in the shack that sometimes he has to 
put them out because their scuffling under the 
bed: keeps him awake! One midnight, he was 
awakened by a noise among the rafters over- 
head. Peering upward, he saw two gleaming 
eyes in the dark. With his rifle aimed between 
the glowing eyeballs, he pulled the trigger 
and a dead wildcat fell to the floor. Another 
time, he awoke suddenly to find a skunk 
combing his hair with its forepaws. 

To learn how a skunk sucks an egg, Samp- 
son recently gave one of the animals a hen’s 
egg and, with camera ready, waited to see 
what would happen. The animal bent down, 
grasped the egg in its forepaws and, just as a 
football center passes the pigskin to the quart- 
erback, tossed it back against a rock and 
smashed the shell. Then, it calmly licked up 
the white and yolk like a cat lapping up cream! 


2 “tee 
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Sampson in front of the one-room shack in which he lives on the desert. It cost only fifty cents to build 
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"Bill," New York stage horse, has his dinner on a tray. Right, apparatus in which the grass is grown 


RAY agriculture—the ultramodern scheme 
tt intensive hothouse farming with the aid 
of chemical plant food—has just received an 
enthusiastic O.K. from one of New York 
City’s leading animal stars of the stage. 
“Bill,” the white horse that performs at the 
Radio City Music Hall, is shown in one of the 
illustrations enjoying a meal of oats grown in 


| * 


Perforations in a player roll cause lights to flash in translucent piano keys 
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six days by the new method. Within a tall 
humidor, the grass grows on trays that are 
automatically sprinkled with a chemical mix- 
ture. Inserted at the bottom of the ovenlike 
apparatus, a tray is moved upward one shelf 
each day, until at the end of the six-day pe- 
riod it holds a full-grown patch of oat grass 
for Bill’s dinner. 


Light Flashes 
in Piano Keys 


Guide Fingers 


TO MAKE it easy to 
learn to play the piano, 
lamps flash through the 
translucent surface of 
the keys in an instru- 
ment of new design. Ac- 
tuated by perforations 
in a player roll, the 
“prompting” lightsshow 
the student just where 
to place his fingers to 
sound the proper notes 
for the selection of mu- 
sic he is studying. An 
electric control governs 
the speed of the roll, 
which may be run slow- 
ly at first, and increased 
in speed as the learner 
becomes more profi- 
cient. 
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Cycle Fleet 
To Warn Paris 
of Gas Raids 


EQUIPPED with poison- 








q gas detectors of new . 
q design, masked Paul Re- i 
ql veres on a fleet of 100 r 
motor cycles will dash n 

through the streets of P 

yy Paris, France, in case of 1 
) air raids. Turning a hand P 

. crank draws air into a t 

chemical sampler and 0 

through a telltale liquid, p 

which turns from blue to p 

yellow in the presence of u 


toxic war gases. After 
warning the populace, the 
squad will “mop up” af- 
fected areas with decon- 
Testing one of the 100 mobile gas detectors to be used in Paris, France taminating apparatus. 





Canoeing Classes Held in Swimming Pool 


BY GOING canoeing in a swimming pool, at a 
New York Y.W.C.A., novices are learning to 
handle their craft safely. Experts teach them 
how to launch a canoe, dive from one without 
upsetting it, and save themselves if it capsizes. 
Even when overturned, the instructors point out, 
a canoe has plenty of buoyancy to keep you 
afloat; ignorance causes most canoe accidents. 


















Launching a canoe in a New York City swim- 
ming pool. The canoeists at the left are 
practicing the kneeling paddling position 
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“Health Bank Stores Serum 


LOOD is the commodity deposited in and 
withdrawn from a novel serum bank set up 
in the Children’s Hospital, Hollywood, Calif. 

The bank’s depositors, who receive ten dollars 
for each half-pint deposit, are persons who have 
recovered from such diseases as scarlet fever, 
measles, mumps, whooping cough, and infantile 
paralysis. Their blood, which has developed an 
immunity to one or more of these diseases, is 
prepared for future withdrawal for use in the 
treatment and prevention of these illnesses in 
others. The blood is treated by a special ap- 
paratus that freezes and then dehydrates it, to 
prevent coagulation, or clotting. It is then stored 
until needed in a refrigeration vault. 


Blood supplied by donors immune to various con- 
tagious diseases is frozen and dehydrated in this 
apparatus to prepare it for storage in the "bank" 






















Changed into a serum, the blood 
is labeled and placed in a room 
kept at thirty-four degrees F. 


mmune to scarlet fever because 
she has had the disease, the 'de- 
positor’’ in a California hospi- 
tal's "serum bank" is donating 
her blood to immunize others - 


IUNE, 1939 





Operating Cage Protects Lion Doctor 


A UNIQUE “operat- 
ing cage” protects a 
veterinarian from in- 
jury when he treats 
the ills of 200 lions at 
an El Monte, Calif., 
farm. When a lion 
has been lured into 
the cage with meat, 
an end gate closes be- 
hind it. Assistants 
then operate ratchet 
levers that move one 
of the side walls in- 
ward, pinioning the 
dangerous beast 
against the opposite 
wall. For treating 
foot injuries, four 
trapdoors enable any 
of the lion’s paws to 
be snared with nooses 
of heavy silk cord and 
drawn through the 


Leo submits to a veterinary's care, held gently but firmly by the cage walls bottom of the cage. 


Portable Clipper for Hedges 
Has Gasoline-Electric Drive 


GASOLINE-ELECTRIC power furnishes hair cuts for 
hedges in Miami, Fla., where the park employees 
have to barber miles of borders of waist-high Aus- 
tralian pine. To give the feathery tips the frequent 
grooming that they need, the pneumatic-tired truck 
shown below may be wheeled to any spot. A small 
gasoline motor runs a generator, and waterproof 
cables carry the current to an electric clipping tool, 
which stands on end at the right of the picture. 


The hedge trimmer set up for use. A gasoline motor powers it 
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Odd Egg Resembles 
Electric Bulb 


TO BACK his claim that one of his 
hens had laid an egg shaped like an 
electric - light bulb, a Russellville, 
Ky., farmer forwarded the evidence 
to the Rural Electrification Admin- 
istration office at Washington, D. C. 
The freak egg and a standard house- 
hold bulb, compared in the picture 
above, seem to prove his point. 
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Wealth 


trom Toys 
SAVES 
BACKWOODS 
VILLAGE 


\ Making displays like this skater and skier has 
‘ae brought prosperity to a New England village left 
without an industry when its only mill shut down 





Y TURNING toy maker, Seaverns 

Hilton, poster designer, of New 

York and Boston, has saved a pic- 
turesque New England village from 
ruin and restored it to prosperity. For- 
gotten among the heights of Mount 
Blue and Tumble-Down Mountain, since 
a retreating timber line closed the spool 
mill that was its last industry, the town 
of Weld, Maine, had dwindled from 
4,000 to 437 inhabitants when Hilton Seaverns Hilton selecting stencils for coloring products 
visited it one summer. Many of those of his craftsmen proteges. At left, spraying on the paint 
left were skilled craftsmen, cut off from 
their only means of livelihood. So Hilton in- brush. His venture has proved successful, 
vested his savings in a power tool, borrowed and trucks rumble once more over long- 
money enough to buy another, and set up a abandoned roads, bearing his products of 
vorkshop where they could profitably exer- pure American folk art—-wooden figures of 
ise their talents with jig saw and paint native characters and animals. 
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Dare-Devils ot the Forest 


By JOHN E. LODGE 


T A lumbering site in the State of Wash- 
A ington, Pete Peterson, veteran high- 
climber, snapped his climbing rope onto 
his heavy safety belt, dug his spurs into the 
trunk of a giant evergreen, and started a 170- 
foot scramble skyward. His job was to lop 
off the trunk’s tip so the big tree could be 
used as an improvised derrick for swinging 
heavy logs out of the forest. Halfway through 
the ticklish task, a gust of wind hit the tree. 
Without warning, the top splintered off. As 
terrified comrades, watching from below, saw 
the trunk sway like a mammoth catapult 
Peterson drove his ax into a crack in the split- 
ting stub to wedge open a narrow space, into 
which he dug his fin- 
p jobs that require skill and 8€FS and held on grim- 
e—topping a tree and herd- ly for his life until the 
ogs downstream to the mill trembling tree came 
to rest. 

This is typical of 
the breath-taking haz- 
ards that face the 
high-climber, the 
dare-devil of the lum- 
ber camp, when he 


st oe makes his dizzy climbs 
at me * « “ 
2 my to prune the branches 





x and tops from trees. 
ft wate With a long handsaw 
and a heavy ax dan- 
gling from his belt, the 
climber flips his rope 
loop upward and hauls 
himself after it in a 
series of perpendicu- 
lar hops. Descending, 
experienced ‘‘toppers” 
never climb down, but 
rather leap earthward 
in twenty-foot steps, 
checking their descent 
momentarily with rope 
and spurs. 

Veteran high-climb- 
ers know only two 
rules: Go up only in 
calm weather, and 
never, no matter what 
happens, come down ae E 
until the job is fin- , . 
ished. They are their + 
own bosses; nobody : 4 ad 
can make them go utp >= Shae 
against their wishes. Dragging his ax and saw, a high-climber starts up 
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Machine Tests Auto 
Wheels for Balance 





AUTOMOBILE wheels are quickly 
and accurately tested for balance 
with the electrically operated ma- 
chine shown in the illustration 
below. When the wheel to be 
checked is mounted on the device 
and whirled at speeds ranging 
from twenty-five to eighty-five 
miles an hour, a neon light flashes 
on to indicate just which section 
of the wheel is out of true balance. 
Appropriate weights can then be 
attached, and the wheel retested 
until it balances perfectly. 


pa! A light flashes to 


¥ show where a wheel 
is out of balance 












New Artificial-Fever Machine 


SAID to have tremendous advantages over any previous 
form of treatment, a new type of fever machine developed 
by two University of Pennsylvania scientists produces 
if artificial body temperatures in patients suffering from 
: rheumatic heart disease, meningitis, and other illnesses. 










Electric Nail File 
Is Beauty-Shop Aid 


NAILS are manicured by electricity 
with a new motorized nail file recently 
introduced in England for beauty- 
shop use. Driven by a small electric 
motor, a tiny emery wheel mounted 
on the end of a flexible shaft shapes 
finger nails quickly and smoothly. 
The wheel is fitted with a safety guard 
to protect the fingers of both the 
operator and the customer while the 
electric nail file is in use, as shown in 
the photograph reproduced at the 

















right. The tiny sander is mounted on a motor-driven flexible shaft 
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PECTACULAR movie effects are made 

possible in a dual projection system de- 
vised by a California inventor. For example, 
a trapeze performer may be shown apparent- 
ly leaping from the top of a theater into the 
arms of a fellow acrobat at stage level. In 
the new system, the standard screen is sup- 
plemented by another that forms a vertical 
extension. Movies are simultaneously pro- 
jected upon the main and auxiliary screens, 
from alternating frames of a single film pass- 
ing through the projector. The latter em- 
ploys a special rotating shutter, with an open 
sector for direct projection upon the lower 
screen. The opposite sector of the shutter 
holds a mirror that directs the projector’s 
beam, with the aid of a second mirror, to 
the upper screen. Thus the trapeze perform- 
er may be shown disappearing from his 
swing, to reappear a moment later in the 
arms of the man below. By trick photog- 


The drawing below shows how the novel projec- 
tor throws two separate images on an extended 
screen from alternate frames of a single film 
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Double Movie Gives Odd Effects 


raphy and an arrangement permitting the 
second mirror to be turned with a handle, 
like a spotlight, the inventor maintains it is 
also possible to “follow” the simulated leap 
all the way down. Both “straight” and 
“trick” effects can be applied equally well to 
scenes including airplanes, high buildings, or 
other elevated points where part of the action 
takes place. Loudspeakers behind upper and 
lower screens make corresponding sound ef- 
fects come from the right directions, thus 
heightening the realism of the pictures. 









TWO IMAGES 
MAY CONTACT 
EACH OTHER 

















One of the strik- 
ing effects made 
possible by means 
of the new system 
—a trapeze per- 
former leaps from 
top of screen to 
an acrobat's arms 
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A laboratory worker 
cleaning a tub of 
human hair received 
from a barber shop. 
After treatment with 
hydrochloric acid, 
impurities are fil- 
tered out, as at left 


Rare Chemicals Made from Human Hair 


been made by modern alchemists from such 
odd materials as goose feathers, squash seeds, 


WHAT becomes of the hair that finds its 
way to barber-shop floors? Some of it, at 


least, now goes into the manufacture of rare 
“amino acids,’’ the chemical compounds that 
might be considered a sort of missing link 
between non-living and living matter. Repre- 
senting the nearest approach of chemists to 


and fish entrails (P. S. M., June, ’36, p. 14). 
Now human hair has been found a new 
source. When it has been cleaned and treated 
with hydrochloric acid, the precious extract 
is filtered off and the acids are isolated and 


purified, ending up in bottles available to ex- 
perimenters at prices up to $1,000 a pound. 


creating the proteins of which animal cells 
are made, these synthetic substances have 


Heels and Flowerpots Go Plastic 


FLOWERPOTS, and heels for women’s shoes, have now joined 
the growing list of uses for synthetic plastics. An ingenious 
“honeycomb” construction of the heel, illustrated at right, 
makes it possible to nail it to the shoe with existing ma- 
chinery. Unlike a wooden heel, 
the plastic kind will not split. It 
also offers the advantage that a 
new lift may instantly be 
snapped into place when the 
old one wears down. The new 
plastic flowerpots, shown in the 
photograph at the left, are de- 
clared well suited for growing 
real plants—though in the illus- 
tration it just happens that they . 
are holding artificial flowers, 
which are made out of synthetic 
plastics too! 


Synthetic flowers in plastic 
pots. At the far right is a 
woman's heel of a cast resin 
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Turbine Steels Get Rigid Tests 


TO TEST steel designed 
for use in the construction 
of giant steam turbines, 
to determine the amount 
of expansion and contrac- 
tion that will take place in 
the metal during the life 
of the generating units, 
General Electric research 
engineers are subjecting 
sample rods to ten years’ 
confinement in_ electric 
furnaces where constant 
temperatures of 1,200 de- 
grees F. are maintained. 
Instruments used to meas- 
ure changes in the heated 
test samples show expan- 
sions aS minute as one 
millionth of an inch for 
each inch of a rod’s length. 
In another test, rods are 
subjected to the pull of 
lead weights exerting a 
force of 60,000 pounds to 
the square inch, in addi- 
tion to extreme heat. 


In this electric furnace, heated steel rods are 
given a pull of 60,000 pounds to a square inch 


Below, research engineers examining one of the 
rods before placing it in the testing furnace 


ll 
One end of a large "heat-test" furnace, showing the 
ends of the sample rods and the gauges used to meas- 
ure the expansion and contraction of the turbine steel 
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College Students Taught To Fish 
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Dr. Francois D'Eliscu, professor of fish- 
ing at Columbia University, in his study. 
At right, he turns a racket into a net 


ONE are the days when a stu- 
S dent had to play hooky from 
school to get in an afternoon's fish- 
ing. Columbia University in New 
York City has added a course in 
angling to its regular curriculum. 
Under the guidance of Dr. Fran- 
cois D’Eliscu, an ardent angler, the 
subject is treated in all its phases, 
from selecting baits and lures to 
mounting or cooking the catch. In 
the photographs on this page, Co- 
lumbia’s fishing is 
shown in his study, where he spends 
his spare time thinking up new 
ways to lure fish. Above, he is 
een working on a homemade min- 
now container knocked together 
from two old tin cans and parts of the stem 
of a discarded umbrella. At the right, he 
demonstrates how a fishing net can be made 
from a broken tennis or badminton racket, 


professor of 
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by using the handle and framework as a 
basis. Incidentally, Columbia also offers its 
students a comprehensive course in the fine 
points of that old classical subject, baseball. 
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Airport Perches on City-Hall Roof 


THREE HUNDRED feet wide and nearly a quarter of a mile 
long, an airplane landing field which can be revolved to point 
into the wind perches atop a thirty-one-story building designed 
as a city hall, in a unique model recently presented for the 
consideration of Detroit, Mich., municipal officials. Costing 
about $8,000,000, the proposed structure would be erected on a 
river-bank site easily reached by land and water transportation. 


New-Type Light Bulb 
Eliminates Glare 


GLARE from the glowing filament is 
practically eliminated in a new type of 
electric-light bulb now available. A 
special treatment of the inside of the 
glass bulb breaks up the harsh, glaring 
rays so that they are claimed to be 
perfectly diffused over the entire bulb 
surface and at the same time trans- 
mitted evenly through the glass itself. 
The new bulb, shown at the right in 
the adjacent illustration, is now being 
manufactured in all sizes from fifteen 


Trailer Hitch 
Built To Fit 
Any Make Car 


SIMPLY and quickly at- 
tached to practically any 
late-model automobile, a 
universal trailer hitch now 
on the market requires no 
arilling, cutting, or welding 
to install. Made in styles for 
either straight or rounded 
rear ends, the drawbar at- 
tachment can be adjusted 
to raise or lower the hitch 
ball to level the trailer. 


U bolts clamp the trailer hitch 
to the bumper brackets. It can 
be attached in half an hour 


to 300 watts. Note the uniform glow of the new-style bulb at the right 
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This map, drawn from 
the charts of Captain 
Kidd, is much like Oak 
Island both in outline 
and in small details 
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Aerial view of Oak Is- — 
land. Arrow shows spot 
where treasure hunters 
will soon renew the at- 


tack on the “money pit 


HEN compressed-air drills begin biting 
through blue clay and brown marl on a tiny 
island off the Nova Scotia coast, a few 
weeks hence, gold seekers will be returning 
once more to the long search for the most elusive treas- 
ure in the world. One hundred and forty-four years 
have passed since the shovels of the first searching 
party cut through the sod of Oak Island. Since then, 
during half a dozen generations, party after party has 
come, probed the earth, and left, baffled by the riddle 
of the island. 

These diggers found 
wooden platforms 
buried 100 feet in the 
ground; a beach cove 
excavated to form a 

INS S . &. gigantic artificial 
oe sf fs sponge with tons of 
tropical fibers buried 
beneath the sand; a 
mysterious ‘‘money 
pit” flooded by an 
endless stream of sea 
water flowing down a 
crude underground 


aa 
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Old Pirate Maps Reveal 


a Strange Resemblance 


to the Hiding Place of 


Captain Kidd's Treasure 


By 
EDWIN TEALE 


conduit. Plumbing with core drills 
the depths of this drowned strong- 
hold, they brought to the surface a 
fragment identified at the Smithson- 
ian Institution as parchment, and 
material analyzed in England as 
man-made cement. 

Who were the artisans that tun- 
neled far beneath the surface of the 
island? What mysterious treasure 
lies in the subterranean, sea-guarded 
vault? A host of searchers, includ- 
ing among others Franklin D. Roose- 
velt, have journeyed north in hope 
of erasing those question marks. As 
was related in the two previous in- 
stallments of this series, drills and 

ynamite, pumps and deep-sea div- 
ers, failed to solve the enigma of 
what lies beneath the curious, elm- 
like oaks that set this island apart 
from the more than 350 other dots 

land in Mahone Bay. 

And now we come to the remark- 
able story of Gilbert D. Hedden and 
his 15,000-mile search for clews. 

In the spring of 1928, Hedden 
picked up the magazine section of 
the Sunday ‘New York Times” and 
read an article on Oak Island. At 
the time, he was head of a steel- 
fabricating company in New York 

ty and the engineering problems 
resented by the money pit fasci- 

ited him. 

He began collecting articles and 

oks on the island mystery. He 
raveled half a dozen times to Nova 

tia. He had aerial photographs 
Snapped from the sky over Oak Is- 
land. He journeyed to England and 
the Continent, interviewing persons 
who might provide new clews to the 
old mystery. He hired a lawyer to 
check up on the family history of 
all persons connected with the vari- 
ous treasure companies. The report 
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BUCKET CARRIES 
UP DIRT 4 
BROUGHT IN BY 
HOLLOW DRILLS 











WATER LEVE 
165-FT. SH 
1S KEPT BE 
BOTTOM OF #9 
BORINGS FAN OUT "MONEY PIT" & 
FROM SHAFT WITH 
OUTER ENDS 2 FT, APART 





How Gilbert D. Hedden will try to conquer the treas- 
ure cache with powerful pumps and pneumatic drills 








Following directions on a pirate 
chart, searchers found an arrow- 
head formed of glacial bowlders, 
pointing directly north to the 
known site of the treasure pit 


Holes drilled in stones, like the one above, fit the descriptions 
of landmarks in an old map supposed to show Kidd's hidden loot 


showed that all were honest, trustworthy, 
highly respected citizens. 

Convinced that the story of the island was 
no hoax, Hedden and a few of his close 
friends formed a syndicate. They bought the 
southern end of the island, where the money 
pit and the mysterious cove beach are lo- 
cated. A contract was signed with Sprague 
& Henwood, prominent Pennsylvania firm of 
mining and drilling engineers, to supply the 
latest machinery and equipment. Electricity, 
reaching the island from the mainland 
through submarine cables, will spin high- 
speed pumps when the operations of the sum- 
mer begin. Before we take up plans for the 
coming season in detail, however, let us di- 
gress for a moment and consider an amaz- 
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ing discovery of recent 
months. 

In a book written by a 
European author, who had 
access to maps known to 
have been passed down by 
the notorious pirate, Capt. 
William Kidd, Hedden came 
upon a composite chart sup- 
posedly representing the 
“‘tropical’’ island where 
Kidd buried the bulk of his 
long - sought - for treasure. 
Immediately, Hedden was 
struck by the similarity be- 
tween the Kidd island and 
Oak Island. 

Both were approximately 
the same shape. Valleys 
and elevations were in similar positions. On 
the south side of Oak Island a low, swampy 
tract appeared where the Kidd map indi- 
cated a “lagoon.’’ The spot on the Kidd is- 
land where a legend indicated the ‘boate’’ 
had landed, corresponded to the only place 
on Oak Island where a sloop could anchor 
close inshore. In all, Hedden found fourteen 
points of similarity. Chance might account 
for a few, but so many points of likeness 
convinced him that he had struck a fresh 
trail which might lead him to the correct 
solution of the island riddle. 

He began checking back over the tangled 
records of Kidd’s activities. When the pirate 
returned from the West Indies, before his 
arrest, he was known to have been in the re- 
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gion of New England for some time. Hedden 
believes it is entirely possible that he sailed 
north to the maze of islands in Mahone Bay, 
long a haunt of pirate craft, and there se- 
creted most of his loot. The history and 
legends of the Nova Scotia coast strengthen 
his belief. 

About 1763, for instance, according to the 
famous “History of the County of Lunen- 
burg” by Judge Mather des Brisay, a man 
died in what was then called ‘the British 
Colony of New England.”’ On his deathbed, 
he confessed that he had sailed with Kidd 
and had helped that notorious pirate bury 
great treasure on a little island somewhere 
“east of Boston.” It is interesting to note 
that the coasts to the northeast of Boston 
are generally called “down east” by New 
Englanders. 

Again, there is a record of a mysterious 
stranger who appeared in one of the coast 
towns not far from Mahone Bay in the early 
years of the nineteenth century. He pur- 
chased a small sailing craft and hired a na- 
tive of the town to sail it according to his 
directions. Day after day, he would head out 
to sea, reach a certain point and then sail in 
along the same compass bearing. When Hed- 
den laid out a straight line on the map, from 
the spot where these trips commenced to 
Oak Island, he found the line missed all of 
the other hundreds of islands in the bay. 
Only from this one direction, could a ship 
come straight in from the sea to the mys- 
tery island. 

In the Bodleian Library, at Oxford Uni- 
versity, England, letters written by Kidd 
himself are still in existence. One of these 
promised the government official to whom it 
was addressed to reveal the hiding place of 
the pirate’s treasure if his death sentence 
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would be commuted to life imprisonment. 
Nothing was done about the plea, and when 
Kidd was hanged in London on May 23, 1701, 
he left behind him a treasure mystery un- 
solved to this day. 

The possibility that this mystery and the 
riddle of Oak Island are one and the same, 
is spurring on the efforts of Hedden and his 
associates. 

Last summer, with the assistance of a sur- 
veyor from Halifax, N_S., Hedden discovered 
an astonishing additional link between the 
Kidd map and Oak Island. At the bottom of 
the published chart, there appeared the le- 
gend: “18 W and/by 7 E on Rock, 30 SW, 14 
N Tree.” What that meant nobody knew. 
Then, one day last August, Hedden noticed a 
curious hole in a gray granite bowlder. The 
hole was perfectly round, two inches deep 
and an inch and a quarter in diameter. Fred- 
erick L. Blair, who has been associated long- 
est with the island, recalled he had seen a 
similar hole in another rock somewhere near 
the center of the island. After considerable 
hunting, it was located. The hole was ex- 
actly the same depth and diameter. Who 
drilled it, when and why, are still mysteries. 

But when Hedden ran a line between the 
two rocks, he found its direction was due 
east and west and that the sink hole into 
which the oxen fell, as was related .in the: 
first article of this series, lay directly on the 
line. More than that, it was almost exactly 
seven rods from one stone to the hole and 
eighteen from the other. Hedden recalled the 
“18 W by 7 E on Rock”’ legend on the chart. 
He hired a surveyor from Halifax to lay off 
the lines accurately. Then, from the sink 
hole, he had the surveyor run a line thirty 
rods southwest, as indicated on the chart. 
Before this could (Continued on page 226) 


NEW DEVELOPMENTS 
ADD TO MYSTERY 


How landmarks on Oak 
Island agree with those 
on the pirate map. From 
a fixed point on a line 
between the two drilled 
stones, searchers were 
led to discover a tri- 
angle of stones, which 
in turn pointed to the 
money pit. Bearings and 
distances matched the 
cryptic directions on 
the old treasure chart 








Man Rolls Up Incline in a Ball 


The ball nearing the end of its climb up 
the spiral ramp. At right, the performer 
is seen entering the perforated sphere, 
which he propels by shifting his weight 
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NCASED in a metal ball, a 
European performer lifts 
himself “by his own boot- 
straps” up a high spiral 
runway and then rolls 
down to thrill carnival 
crowds. Hand holds within 
the hollow sphere enable 
the skillful contortionist to 
shift his weight so as to 
climb the incline, in appar- 
ent defiance of the law of 
gravitation. When he reach- 
es the top, he relaxes his 
strenuous efforts, and the 
ball and its human cargo 
come rolling down with 
gathering speed in a dizzy 
finale. Perforations in the 
globular shell and its ‘“man- 
hole’ cover enable the oc- 
cupant to breathe. 
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Diver Tidies 
Pool with 
Vacuum Cleaner 


KEEPING a swimming 
pool tidy by vacuum-clean- 
ing it is the odd method 
employed at a Long Beach, 
Calif., tank for bathers. 
Wearing a diving helmet, 
a workman periodically 
goes over the bottom with 
the business end of an 
ordinary vacuum cleaner. 
Through a long hose, a 
suction machine above the 
surface draws out dirt and 
debris. Floats support the 
trailing hose lines for the 
diver and his cleaner. The 
system makes it unneces- 
sary to empty the pool 


Wearing a diving helmet, a workman removes dirt from the floor of the pool for every cleaning. 


Electric Board Adds Thrills to Bridge Game 


LAYED upon a special board with flashing 

lights, ‘electric bridge’’ combines the 
fascination of the standard game with the 
fun of “pitch” and the strategy of chess. 
Bidding is for points instead of tricks. Then 
each player, in turn, sets an individual con- 
trol lever on one of several electric contacts. 
Depending on the combination of the settings, 
four miniature lamps on the 
board remain unlit, or one or 
more flash on, to indicate a 
iumber from zero to seven. 
This is the number of points 
scored by the winner of the 
first trick, who places it in 
















Playing the new game. Controls set by players flash lights to 
determine scoring value of tricks. The board is shown at left 


a correspondingly numbered space on the 
board. He now must move his control lever to 
a different contact, and lead to the next trick. 
Learning how to “play” the controls for 
scores favorable to your side and discomfiting 
to your opponents is declared a thrilling ad- 
dition of the new electrified bridge to the 
conventional game. 
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Pictures by Wire Arrive Ready for Use 


USING paper that is sensitive to electricity, 
just as photographic paper is sensitive to 
light, telegraph engineers recently demon- 
strated how pictures ready for instant view- 
ing or reproduction without additional proc- 
essing now can be transmitted by wire. 
Electrie impulses are sent by a transmitter 
that “scans” the original picture, to a receiv- 
ing machine having a stylus that contacts 
the electricity-sensitive paper on a revolving 
drum. The impulses pass from the stylus 
through the paper, discoloring it to form an 
image identical with the original picture. 


The remarkably clear reproduc- 
tion above was made direct from 
a picture received by telegraph 


Special paper on a revolv- 
ing drum is sensitive to the 
current passing through it, 
darkening to form the image 


Novel Program 
Can Be Read in 
Dark Theater 


WHAT good is a pro- 
gram in a darkened the- 
ater during a show? No 
good, decided an English 
inventor, so he developed 
a semitransparent pro- 
gram which theater-go- 
ers simply hold up so 
that light from the stage 
or moving-picture screen 
is behind it. Outlines of 
the printed matter on 
the program thus are 
silhouetted so that they 
become readable, regard- 

4 ; ‘ less of how low the 
How light from the stage shows up printing on the translucent program theater lights are turned. 
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Folding Board Makes It Easy To Rest 


PERFECT relaxation is declared possible with 
an adjustable ‘“‘posture board’ designed by a 
California inventor. Recently placed on the 
market, the device is shown above in use by a 
seashore sun bather. With head back, and 


knees comfortably elevated, it is easy to “‘let 
go” completely, according to the maker. For 
carrying the board or storing it in the home 
when it is not being used, the hinged wood- 
en sections fold compactly. 


Remote Control Steers Toy Car 


Steering the toys around obstacles makes an exciting 
game for two players. Right, one of the cars and its 
tiny steering-wheel control that is held in the hand 
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BY TURNING a tiny steering wheel con- 
nected to a flexible cable, a toy clockwork- 
driven car of new design can be guided 
through intricate maneuvers’ without 
stooping or crawling on the floor. A com- 
plete outfit includes two of the cars, twelve 
small pillars for obstacles, and instructions 
for a number of entertaining games that 
require skill in steering the toys. 
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Precious Metals Used 
To Solder Porcelain 


GOLD and platinum make it pos- 
sible to solder porcelain to metal, in 
a process just perfected by Westing- 
house engineers, and used to make 
leakproof joints between porcelain 
insulators and the metal cases of 
oil-filled transformers. Applied to 
the spinning insulator with a brush, 
a colloidal solution of the precious 
metals is transformed into a gold- 
platinum film by heat. Then the 
metallized insulator is dipped in 
molten solder, and united to the met- 
al case with a soldering iron. 





A washbasin built into the fender of the car at left makes it easy to clean up 
after changing a tire. The car at the right has an extra-big luggage compartment 
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Handy Pram Has Built-in Cradle 


BABY won’t wake up—a boon to a busy mother— 
when lifted from a new baby carriage of English de- 
sign. The whole interior of the carriage forms a de- 


tachable cradle that may be removed bodily. 


venient straps at the 
sides serve as handles 
for lifting the cradle with 
the baby in it, or replac- 
ing it in the carriage, as 
demonstrated in the il- 
lustration below. 


How a baby is lifted from 
the new English carriage 
without being disturbed 
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De Luxe Autos 
Have Special 
Touring Aids 


DE LUXE cars ex- 
hibited at a_ recent 
foreign auto show of- 
fered several unusual 
conveniences for long 
trips. One model has 
a folding washbasin 
built into a _ fender 
and fed by a con- 
cealed reservoir, per- 
mitting tourists to 
wash up by the road- 
side. Another has the 
spare tire on a hinged 
bracket that may be 
lowered to open a big 
luggage compartment. 
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Telltale Safeguards Big Plane 










Telltale Panel’ 
IN PILOT’S 
COMPARTMENT 


the functioning of each of 
forty-seven separate operating 
details, an amazing electrical tell- 
tale panel installed in the cockpit 
of an eighteen - ton, twin - motor 
transport plane now nearing com- 
pletion, flashes on indicating 
lights to warn pilots of instru- 
ments, controls, or vital parts of 
the plane that need adjustment. 
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Before starting a maneuver, the pilot presses a button. Lights 
flash on to remind him of all the controls that must be adjusted 
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Important details in the oper- 
\ ation of this giant plane are 
checked by the pilot's telltale. 
Below is a view of the cockpit 
with the new instrument in use 
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Conveniently placed in the center 
of the cockpit instrument panel, 
the device has ten preselector 
switches for every plane maneuver, 
from starting the motors and taxi- 
ing, to cruising, landing, and slow- 
ing to a stop. When a pilot pre- 
pares to land, he presses the ap- 
propriate switch on the panel. 
Instantly, lights flash on to remind 
him of the necessary adjustments 


that must be made. When landing 


gear has been lowered into place, 
the telltale light for that operation 
blinks out. As landing flaps, ailer- 
ons, and elevators are adjusted, 
their corresponding warning lamps 
on the panel disappear, until the 
entire panel is dark. 


























Model-Railroad Village in Kits 


A finished scale-model 
station. Below, assem- 
bling one of the houses 















OMPLETE in every detail, scale-model build- 

ings in kit form are now available at mod- 
erate cost to model-railroad enthusiasts. The 
buildings are copied from actual railroad struc- 
tures to an exact scale of one quarter inch to the 
foot, and are easily assembled by following the de- 
tailed instructions supplied with each kit. Besides 
the freight station shown in the photograph above, 
a signal tower, and a passenger station, the manu- 
facturer offers models for a complete village, in- 
cluding a factory, church, school, and houses. 


House Boat Is an Old Oil Tank 





MADE from an old 20,000-gallon oil tank, an unusual four- 
ton house boat built by Rene Tatro, of Kankakee, IIl., skims 
along the water at almost ten miles an hour. Powered by 
an old automobile engine, the curious craft has twin pro- 
pellers and is balanced by five steel drums below the water 
level. Windows were cut out with an acetylene torch. 








Handy Ammeter 


ALTERNATING current flow- 
ing through large electrical 
conductors in power stations 
can be accurately measured 
without breaking the circuit 
by clamping on the magnetic 
ammeter shown above. Made from an oil tank, the house boat has a speed of eight knots 
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BOOKS in the main New York Public 
Library fill eighty miles of shelves. 


or 





MINNESOTA extends farther north than 
either Maine or Washington. 





BOMBPROOF paint, resistant to incendi- 
ary chemicals, has been developed by Eng- 
lish scientists. 


MOUSE-EATING grasshoppers live in the 
Belgian Congo. 








LITTLE flies never become big flies, be- 
cause a winged adult insect does not srow 
larger. 

APPLE SIRUP has been put on the Ameri- 


can market as a rival of maple sirup. 





INDIANAPOLIS, Jnd., adopted the first 
laws against jaywalking. 

HONEY of 119 kinds was recently dis- 
played in one New York City store. 





MACHINE-GUN barrels have an average 
useful life of 1,000 seconds. 


ONE MORE 
SECOND 
AND WE 
° Gao ! 








SINUS cavities vary so much in different 
individuals that experts believe X-ray pic- 
tures of them could be used like fingerprints 
for identification. 

BIRDS oftentimes have eyesight 10,000 
percent keener than ours. 


GAS MASKS made of paper have been 
developed in Finland. 


PORK is the favorite American meat. 


SO WHAT ? 






SLAUGHTER 
HOUSE 
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“Mail Box” for Telegrams 
Transmits Messages 


TELEGRAMS are transmitted automatically 
by a photo-electric facsimile machine housed 
within a compact wall box, as shown above. 
Messages are written on special blanks, which 
are deposited in the telegraphic ‘‘mail box’”’ 
through a slot. Here the blank is automati- 
cally wrapped around a transmitting cylinder 
and the message sent like a wire photograph. 


Fish Are Taught Tricks 


FISH have memories, and can be taught to 
perform tricks, according to Dr. Mieczyslaw 
Oxner, ichthyologist at Europe’s oldest aquar- 
ium, in Monte Carlo. Two months are re- 
quired to train a fish to eat out of your hand, 
Dr. Oxner declares. Below, some of his finned 
pupils are shown “jumping” through a hoop. 





Fish “jumping” through a hoop for their trainer 
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Radio Studio Uses Moving Walls 
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By rotating the hexagonal pillars set into the walls, any desired acoustical qualities can be obtained 


EW departures in acoustics confront a acoustical properties completely in thirty-five 

visitor to a monster broadcasting cen- seconds. Recesses along the walls hold forty- 

ter just completed near Brussels, Bel- seven hexagonal pillars, fifteen feet tall and 
gium. “Moving walls” in one studio, where about a yard in diameter, that may be rotated 
singers, orchestras, and light opera are put’ independently or in unison by individual elec- 
on the air, enable sound engineers to alter its tric motors. Each pillar has three faces of 
lacquered wood, which act as 
sounding boards, and three as- 
bestos faces that deaden sound. 
By turning the pillars to various 
positions, reverberation in the 
studio may be reénforced or sup- 
pressed at will, without recourse 
to more conventional means 
such as sound-absorbing draper- 
ies. Microphones on overhead 
rails may be shifted easily to 
any part of the building’s larg- 
est studios, which include the 
biggest one in the world—a 
grand auditorium for broadcast- 
ing symphony -orchestra con- 
certs. Each of the nineteen 
studios in the center has its in- 
dividual heating and air-con- 
ditioning plant. 





Exterior of the new broadcasting center near Brussels, Belgium 


118 POPULAR SCIENCE 

















pi 
in, 


th 











Spring in City’s Park 
Spouts “Radium Water” 


AMERICA’S third-biggest metropolis may 
possess a valuable radium mine. Its city 
fathers recently learned to their surprise 
that Fairmount Park, Philadelphia, con- 
tains the country’s most radioactive spring, 
when Dr. J. Lloyd Bohn, Temple Univer- 
ity physicist, tested the water that gushes 
‘om it. What interests him about the 
spring is not the curative powers some- 
times claimed for such waters, but the 
possibility that a rich natural deposit of 
radium may be found near-by. 


Left-Handed Can Opener 


LEFT-HANDED persons will particularly 
lcome a can opener just invented. It 
erates by a crank which turns in either 
ection with equal can-opening efficiency. 
I; addition, it has a built-in magnet that 
p events metal particies sheared from the 
1 from dropping into the contents. 
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Big Kites Form Barrage for Air Defense 


WILL kites, with théir trailing cables, prove 
an effective obstacle to invading planes? The 
picture above shows German soldiers prepar- 
ing to test the odd scheme. According to 
earlier reports, Germany intended to adopt 
the British plan of a “balloon barrage’’—a 












network of captive balloons with hanging 
cables to entahgle air raiders—for protecting 
its western frontier and interior industrial 
plants against approaching hostile aircraft. 
Apparently difficulties have developed with 
the program, and kites are now being tried. 


Sampling the radioactive water found in a park spring 
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Parts of a four- 
teen-cylinder, 
950-horsepower , 
naval airplane a 
engine distrib- | \ a 
uted on a rack »>* 
that has a spe- 
cial place for 
every part. The 
compartments 
are made to fit 





Below, master rod 
being put into its 
place in the rack 
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Rack Holds Parts 
of Plane Motor 
for Overhauling 


HE intricate job of tearing down 

an airplane engine for overhaul- 
ing, and then getting it back together 
again, is made easier by a novel parts 
rack devised by John S. Schwarz, 
chief aviation machinist’s 
mate in the U.S. Naval Re- 
serve station at Floyd Ben- 
nett Field, New York City. 
In addition to small trays 
and compartments fornuts, 
bolts, and small parts, the 
rack has three large rec- 
tangular sections made so 
that each part has its own 
slot, peg, notch, or hole in- 
to which it fits, thus reduc- 
ing the chances of error 
when they are finally re- 
assembled. Building the 
rack was a two-week job. 
Schwarz dismantled a 
fourteen-cylinder engine 
and accurately cut places 
Mechanics checking the timing of a motor after it has been reassembled for all the parts. 
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Device Takes 
Measure of 


the Teeth 















Fitted to a patient's jaws, the 'gnathograph” regis- 
ters the arrangement of teeth and direction of bite 





ITH the aid of the ‘“gnathograph,” an 

instrument as mouth-filling as its name, 

a dentist’s patients may now be assured of a 

perfect fit for artificial teeth. Fitted to the 

jaws as shown above, the new device regis- 

ters the arrangement of the teeth and the di- 

rection of the “bite,” to guide the dentist in 
straightening teeth or fitting inlays, crowns, 

bridges, and plates. Its inventor, Dr. Beverly 

) B. McCollum of Los Angeles, Calif., demon- 
strates in the picture at the right how the in- 
strument is then mounted for use in tooling 
a plate to just the right shape to give the 
most comfortable fit in the mouth. The device then serves as a guide in making plates 


Buns Sliced by Electricity 


AS FAST as they are placed in the 
machine, rolls and buns are sliced by 
a new electric aid for restaurants 
and hotels. Adjustable for different 
sizes and shapes of rolls, the device 
stops short of cutting them 
completely in two by any de- 
sired fraction of an inch. 






Spare Tire Inflated 
by Extension Tube 


EVEN a spare tucked away in a 
trunk compartment need not be 
neglected when a motorist checks 
the air in his tires. A car maker 
has introduced the handy extension 





, air line shown above, which per- 
* mits the spare tire to be tested and 
“ inflated without opening the trunk. Fed into the top of this machine, buns come out neatly sliced 
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Radio Beacon Is 
Marker for 
Dead Whales 














A tiny transmitter at- 
tached to the pole on 
the whale sends signals 


ADIO listeners who 
RR hear strange signals 
may have tuned in ona 
dead whale. A _ Scan- 
dinavian concern has re- 
cently produced an auto- 
matic radio transmitter 
which can be attached 
to the flagpole marking 
the floating carcass of a 
harpooned whale, so that 
its position can be determined at any time by’ than two feet long. Identifying signals are 
the direction-finding radio equipment on the’ broadcast from it at specific intervals, and a 
whaling ship which will later haul it aboard. special receiving instrument rings an alarm 
The one-tube, battery-operated transmitter bell on the whaler whenever an expected 
is housed in a water-tight metal box less __ signal fails to arrive at the prearranged time. 




















Above, the transmit- 
ter. Left, direction 
finder aboard whal- 
er that guides the 
ship to the carcass 





Pivoted Straightedge 
Aids Engineers 


'To AID in drawing engineering 
graphs, a new type of ruler pro- 
vided with a tightly stretched 
wire that serves as the straight- 
edge is mounted on a pivot so 
that it can be rotated easily 
around any desired point. A 
round weight holds the ruler in 
place, while a sight simplifies the 
problem of placing the straight- 
edge directly over a point on the 
graph for drawing lines. 
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A NOTED British scientist, Prof. A. M. 


club for beginners to use in putting practice. 
Clipped to the shaft of the putter, a red light 
automatically flashes on if the novice devi- 
ates from the perfect “pendulum” stroke 
employed by experts. By making repeated 
trials, until he can keep the lamp from light- 





ing, the learner masters the stroke. 


Hens’ Nests Get 
Shock Absorbers 


SHOCK absorbers for hens’ nests 
are a strange by-product of vast 
engineering projects. When resi- 
dents at the site of the Grand River 
Dam, near Disney, Okla., discov- 
ered that dynamite blasts were 
keeping eggs from hatching, a local 
inventor went to work on the prob- 
lem. His solution was to place the 
nests on bed springs, which cush- 
ioned the shock of the explosions 
and so saved the eggs. 





Motor Runs Power Dustpan 


PROPELLED by a gasoline motor at a speed of 
three miles an hour, a new “motorized dustpan” 
makes short work of sweeping a factory floor 
or city street. Equipped with any type of broom 
from soft fiber to stiff 
wire, depending on the 
use intended, the pneu- 
matic-tired machine can 
turn in its own length, 
and can pick up dirt 
from within only an inch 
and a half from a wall 
or curb. 

































Motorized dustpan in 
use. A rotary broom 


sweeps surface clean 
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Stop Light on Club Aids Golfers 


Low, has turned inventor to:-produce a golf If the 


not correct, the 
light flashes on 



























stroke is 


Set for the tension desired, 
this device signals a warning 
when the nut is tightened 


Wrench Measures Tension 
for Tightening Nuts 


TIGHTENING nuts to exactly the proper 
point is made easy by a new precision tool 
for auto mechanics. Employed as a socket- 
wrench handle, after its pointer has been 
set to the right tension, it flashes a red 
light to tell the user when to stop pulling. 
Turning a dial selects any one of five 
scales, including recommended pulls for 
spark plugs and for U.S.S. and S.A.E. 
bolts. A replaceable flash-light bulb and 
dry cells provide the light. 
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New Inventions 


NOVEL DEVICES PROVIDE THRILLS FOR PLAYERS 
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PITCHING PRACTICE is simplified by this new device, tl 
consisting of a canvas screen with a black rectangle for fa 
a target. After each throw, the spent ball drops into a a ; 
hopper at the base. To get it back, the player steps on a [tial w 
pedal and a mechanical arm tosses the ball back to him 
Mg 
RACING CREWS learn to row circles around their op- 
ponents with this merry-go-round training machine. Fas- 
tened to the rim of a revolving platform, twelve "boats" EW thrills for players and spec- : 
run on wheels around a circular track as rowers ply the tators, and novel aids for prac- fi 
oars. The drawing shows construction of the unit in a lake tice, are provided by the latest (! 
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inventions in the field of sport. 

Polo becomes an exciting aquatic 
game when played on mechanical 
steeds, skimming the water under the 
power of husky outboard motors. A 
ring-shaped grip controls throttle and 
rudder, leaving the player with one 
hand free to strike the floating ball. 

In baseball games, a new electric 
umpire takes the guesswork out of call- 


COACH DIRECTS ROWERS FROM P BRIDGE TOMSHORE 
PLATFORM THAT ROTATES 
WITH CARS 
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ing “balls” and “‘strikes.’”’ When a ball passes 
over the plate at the proper height, it inter- 
cepts two light beams, actuates corresponding 
electric eyes, and lights an indicator. 

With another baseball invention, a pitcher 
can practice without a catcher. A black ob- 
long serves as a practice target. The spent 
ball drops into a pocket at the base. When 
the pitcher steps on a pedal, a mechanical 
arm throws the ball back to him. For batting 
practice, a new aid tethers a baseball on 
a cord running over pulleys. 

In Asheville, N. C., a merry- 
go-round rowing machine 
trains racing crews _handi- 
capped by the short practice 
courses available. Fastened to 
the rim of a revolving plat- 

, form, twelve “boats” travel on 
wheels around a circular track. 
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© Atea to Operate 
Indicator 


LECTRICAL UMPIRE. There's no guesswork in 
alling balls and strikes with this apparatus. Hori- 
ntal and vertical light beams intersect at the cor- 
i ct height above the home plate. When a pitched 
all cuts both beams, electric eyes signal a strike 
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in the Field of Sports 



















































POLO ON WATER is a thrilling new aquatic 
sport. Players are mounted on dummy horses that 
skim over the water under the power of outboard 
motors. ‘Bridle’ rings control rudder and throttle 


BETTER BATTERS are the goal of the practice 
device below. The player swings at a ball which 
is tethered to the wooden frame by means of a 
cord running over a series of pulleys, as shown 





Odd Shipyard 
Builds Vessels 


in Miniature 


ORDERS from all over the world 
pour into a novel shipyard in 
Berlin, Germany, where vessels 
of all nationalities and of al! 
types, from the smallest sailing 
sloops to gigantic ocean liners 
and naval dreadnoughts, are 
carefully copied from plans and 
turned out in scale-model form 
Complete in every essential de 
tail, including movable gun tur- 
rets, cargo derricks, and even 
tiny radio antennas strung to 
masts, the model ships are used 
for advertising purposes, in the 
case of freighters and passenger 
liners, and for dummy battle 
practice in naval schools, in the 
case of destroyers, submarines, 
cruisers, and battleships. A typi- 
cal scene in the unusual shipyard 
is pictured at the left, with scale 
reproductions of passenger ves- 
sels lined up at tiny piers jutt- 
ing out into glass ‘‘water.” 








Accurate scale models of real steamships in minia- 
ture docks in a German shop where vessels of all 
kinds are reproduced. Plate glass represents water 


At the left, a workman is drilling a hole for mounting 
one of the movable turrets on a tiny battleship. Below, 
putting the finishing touches ona model of the Bremen” 





Young Girl Runs Successful Newspaper 


WHEN fifteen - year-old Elaine 
Stiles took over the editorship of 
the ‘Kingston Spy,’ Kingston, 
Wis., weekly newspaper, two years 
ago at the death of her father, 
readers shook their heads doubt- 
fully. Elaine, however, refused to 
be discouraged and since has been 
reporter and publisher rolled into 
one. She solicits ads, sets type, 
and even runs the press. 


After she writes a 
news story, Elaine 
must set it in type 


AG 


The young girl is editor, reporter, and publisher rolled into one. Here she is running the press 


Broadcasts 
Game as 
He Plays 


A PLAY-BY-PLAY ac- 
count of a _ basketball 
game, broadcast by one 
of the actual players 
during the contest, re- 
cently went on the air 
at Cleveland, Ohio. For 
the radio stunt, the 
player - announcer car- 
ried a short-wave 
transmitter that re- 
quired no trailing wires, 
and the central radio 
studio picked up and 
rebroadcast his excit- 
ing description of his 
own plays and those of 
his team mates and op- 
ponents. The picture 

Holding a transmitter in one hand, the player describes the game as he plays Shows him in action. 
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SIX TIMESAVERS 


Remote Control for 
Automatic Camera 


QUICKLY attached to the automatic 
type of candid camera that takes 
rapid-fire pictures, a remote-control 








unit just marketed permits the pho- 
tographer to stand up to fifteen feet 
from his camera to make a series of 
pictures. An electromagnet powered 
by a small dry cell trips the shutter 
when a button at the end of a light- 
weight cable is pressed. 


















Photoflood Needs No Reflector 


REFLECTOR and photoflood bulb are combined in a 
new 500-watt lamp that makes it unnecessary to use 
auxiliary reflectors when taking pictures with artificial 
illumination. A special aluminum coating insice the 
bulb, combined with a metallic reflector in the neck, 
directs light through the inside-frosted circular end. 









Electric Print Drier 
Cannot Overheat 


CONTACT prints and enlargements 
are safely dried on a compact electric 
drier especially designed for the ama- 
teur photography fan. Any possibility 
of scorching or burning prints is elim- 
inated by a thermostatic control that 
prevents the 110-volt device from be- 
coming overheated, even though you 
should go away and leave it. The 
drier has a drying area of eleven by 
fifteen inches, taking enlargements up 
to that size, or a number of smaller 
prints, in mat, smooth, or glossy finish. 
It dries prints flat and free of wrin- 
kles, according to the manufacturer. A thermostat keeps this electric print drier from overheating 
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Clamped toan electric fan 
to dry the film, the unit 
filters air to remove dust 





t also filters the wash- 
g ng water. The film stays 
n the developing spool 
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FOR CAMERA FANS 


Portable “Flood-Flash” Outfit 
Is Powered by Batteries 


BULB changing is virtually eliminated with a novel 
repeating-flash outfit designed for use with miniature 
cameras. The flash bulb, which can be used over and 
over again, is turned on for an exposure by the oper- 
ation of a flash-gun device coupled to the camera 
shutter. Current for the bulb is supplied by batteries 
contained in a compact carrying case which is worn 
on a shoulder strap. The device is intended for cam- 
eras having lenses of F/4.5 or faster. 


Lamp Is Built into Camera 


DESIGNED to be ready for 
instant use both night and 
day, the new inexpensive 
camera shown at the left 
carries its own flash lamp. 
A reflector taking midget- 
type flash bulbs is built in- 
to the top of the camera, 
along with 2 holder for 
two dry cells. The unit 
may be disconnected when 
the camera is used for day- 
light exposures. The cam- 
era takes a standard, 
eight-picture, 2144 by 34- 
inch roll film. 











































Unit Washes and Dries Film 


WITH a new combination film-processing unit, neg- 
atives can be washed and dried without removing 
them from the reel on which they were developed. 
Both water to wash them and air to dry them are fil- 


tered througha fine screen 
having 15,000 copper 
threads to the square 
inch. So fine is the filter, 
the makers claim, that 
all foreign matter and 
dust are removed from 
the water and the air be- 
fore coming in contact 
with the film. Supplied 
with the device are a rub- 
ber hose with a faucet 
adapter, and clips to fas- 
ten the unit to an electric 
fan during the drying op- 
eration. The apparatus 
is shown in use in the 
illustrations at the left. 
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Pet Dog Makes 





































Jeanne Lorraine "pins" a corsage to her 
toy collie, Jiggs. Draped over her shoul- 
ders, as below, he passes as a fox skin 


nothing to Miss Jeanne Lorraine, of New 
York City, since she taught her twelve-year- 
old pet toy collie, Jiggs, to drape himself 
around her neck and masquerade as a fur 
piece. The trick first worked on a clerk at 


pen reading “No Dogs Allowed” mean 
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Living Fur Piece 





a residential hotel 
th barred pets, and 
Miss Lorraine has 
been using it ever 
since to take her dog 
through subways, 
past customs officers, 
on railroad coaches, 
and into other places 
where canine com- 
panions are not wel- 
comed. To heighten 
the illusion, Jigg’s 
mistress selects cos- 
tumes in shades of 
brown that blend 
with her dog’s color- 
ing, and then attaches 
a “pinned” flower cor- 
sage to the dog’s fur 
by means of an elas- 
tic band around his 
belly. The animal 
then promptly relaxes 
every muscle so that 
he can be draped 
gracefully around his owner’s neck, like 4 
fox, mink, or marten skin. For periods up to 
one hour at a stretch, Jiggs will hardly bat 
an eye, his only movement being an occa- 
sional tail wag, which his mistress covers up 
with a nonchalant stroke of her hand. 
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Marines Wage " euciiaka Cn ain . 


Mimic War with 
Model Arms 


WARFARE ona small scale 
is practiced with model 
weapons on miniature bat- 
tlefields set up at the U. S. 
Marine Base at San Diego, 
Calif. Various problems in 
battle tactics and general 
strategy are worked out by 
the leathernecks with the 
tiny airplanes, hangars, 
trucks, cannon, and other 
accessories of modern war- 
fare shown at the right. 


Skin “Maps” Aid 


Identification 


“MAPPING” pore patterns 
f the human skin may 
supplement fingerprinting 
inder a new identification 
rocess. A blue dye is ap- 
lied electrically to the skin 
nd wiped off. A micro- 
‘ope then reveals blue dots 
1 the sweat-gland pores in 
atterns that are different 
rr every individual. 
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Streamline Yacht Res 


STREAMLINE from stem to stern, a powerful is said to have crossed the English Channel 
motor yacht owned by a British sportsman between England and France in less than one 
closely resembles a submarine in external hour, despite heavy seas. It is shown above 
appearance. The rakish craft develops a top at a dock under the shadow of the Eiffel 
speed of about forty-four miles an hour, and Tower, famous landmark of Paris. 
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U.S. Marines study a military problem, aided by model planes and toy tanks 
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Air-Raid Shelters Get Realistic Tests 


OS 





Dummy bomb ready to drop on piled concrete balls. 


N EW protective measures against air raids, 


devised by British inventors, recently 
proved their effectiveness in spectacular tests. 
Portable, bell-shaped bomb shelters, designed 
to accommodate three to four persons apiece, 
were not even dented when experimenters let 
a brick wall fall upon them. In wartime these 
shelters would be used to protect key men in 
charge of military and civilian activities. How 


Hand Pump Propels 
Silent ‘“Rowboat”’ 


A NEW “rowboat” for sportsmen, 
introduced abroad, is propelled by 
pushing and pulling a handle instead 
of by swinging oars. Silent gears 
transmit the power to a small screw 
propeller, eliminating even the creak 
of rowlocks and enabling an angler 
or hunter to stalk his quarry with- 
out giving warning of his approach. 
To steer the boat, a rudder is oper- 
ated with a pair of foot pedals, 
through a mechanism resembling 
the rudder-bar control of an air- 
plane. A speed of twelve miles an 
hour is said to be possible. 


Right, portable shelter after a brick wall fell on it 


loss of life can be avoided by preventing 
high-explosive bombs from penetrating the 
roofs of buildings or dugouts was shown by 
piling a pyramid of heavy concrete balls up- 
on a model. Under the impact of a test bomb, 
the spheres were smashed and tossed in all 
directions, but the structure beneath them 
remained undamaged. Mass production of the 
concrete balls is planned, for emergency use. 


Pumping the handle turns a propeller to drive this new boat 
for sportsmen. The craft is steered by means of foot pedals 
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The umbrella as a parasol. At right, the 
cover is being worn as a cape. The inset 
shows use of make-up kit in the handle cap 


Cape, Stick, Vanity 


in Beach Umbrella 






ESIDES shielding its user from the sun, a _ folds within a lightweight metal tube, form- 
versatile new beach umbrella can be used ing a staff to aid in walking over the sand. 


Model of new trailer. The side swings out, as shown, to form a sleeping porch 
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as a walking stick, a vanity case, or part of Flipping open the lid of an oblong cap, at the 
a bathing costume. The detachable fabric top end where the umbrella ribs converge, reveals 
may be worn over a bathing suit asa cape, or a small mirror and make-up in handy form to 
will serve as a skirt. The rest of the umbrella be applied after a dip. 


New Trailer 
Has Porch 
for Sleeping 


HOT-WEATHER com- 
fort is assured travel- 
ers in a new type of 
automobile trailer, de- 
signed by an inventor 
in Birmingham, Eng- 
land. Pivoted joints en- 
able one side of the 
body to be swung open 
at night, providing a 
sleeping porch exposed 
to cooling breezes and 
high above the ground. 
The illustration at left 
shows the _ inventor 
with a working model 
of the novel trailer 
that he has built to 
demonstrate his idea. 
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SNIGIE 


Here's an entertaining way to test your knowledge of science and mechanics. Try to find the cor- 
rect statement in each of the paragraphs below. Check your results against the list on page 228 


NO MATTER WHAT THE BLVEPRINTs 
SAY, IT STILL LOOKS 
COCK EYED TOMES 





To distribute strains on the hull most fa- 
1 vorably, a big ship usually is launched (a) 
frontward (b) backward (c) sideward (d) 
upside down. 


Polaris is (a) a legendary sunken conti- 
2 nent (b) the site of a proposed military 
air base (c) a radioactive element (d) the 
North Star. 


3 A magnetic compass surrounded by a coil 
of electric wire forms a simple type of 
(a) galvanometer (b) rectifier (c) circuit 
breaker (d) choke coil. 


4 “Deliquescent” ‘s a term applied to (a) 
minors who get into trouble with the law 
(b) chemicals that absorb moisture from the 
air (c) seed pods that split open lengthwise 
(d) animals that live at the bottom of the sea 
(e) a store that sells prepared foods. 


5 The Antarctic would be a likely place to 
see (a) polar bears (b) reindeer (c) 
marmosets (d/) penguins (e) crocodiles (f) 
Eskimos. 


6 When heat expands a sheet of metal with 
a small hole in the center, the hole (a) 
disappears (b/) enlarges (c) remains the 
same size. 


A catamaran is (a) a device for launching 
7 airplanes (b/) a mountain lion (c) a twin- 
hulled boat (d) an underground depository 
for human bones. 


Superchargers are (a) wartime profit- 
8 eers (b) devices to feed air under pres- 
sure to gasoline motors (c) boosters to give 
storage batteries more than their rated 
voltage. 





9 A straight line touching a circle at only 
one point, no matter how far it is ex- 
tended, is called a (a) chord (b) tangent (c) 
sector (d) cosine (e) rhumb line. 


10 Pegmatite dikes interest (a) anatomists 
(b) flood-control engineers (c) geolo- 
gists (d) plumbers (e) astronomers. 


1] A skiagraph (a) tests the resiliency of 
skis (b) shows what your insides look 
like (c) transmits signals by sunlight. 


12 Retractable landing gear is a feature of 
modern (a) ocean liners (b) elevators 
(c) airplanes (d) deep-sea fishing tackle. 


13 Horology deals with (a) casting horo- 
scopes (b) raising vegetables and flowers 
(c) making clocks (d) pitching horseshoes 
(e) the study of hormones. 


] The cochlea is a member of (a) the crew 

of an eight-oared racing shell (b) the 
vegetable kingdom (c) the British Privy 
Council (d) the ear. 


15 When its vapor pressure reaches the 
atmospheric pressure, a _ liquid (a 
freezes (b) boils (c) sublimes (d) ferments. 


16 A pawl is (a) a tool for piercing small 
holes in wood or leather (b) a kind of 
sailboat (c) a device to keep a ratchet wheel 
from turning backward. 


] You will find isobars (a) in shallow 
7 rivers (b) around ships’ compasses (c) 
on weather maps (d) in taverns (e) at candy 
counters. 


If you lost some radium in a building, 
1 you could locate it with (a) a dip needle 
(b) an electroscope (c) a radiometer (d) a 
fluxing rod. 


19° Silkworms eat (a) flies (b) the nectar 
f poppy flowers (c) woolen clothing 
(d) mulberry leaves (e) young bamboo shoots. 


wm 


20 An important type of radio receiver 
called the (a) anodyne (b) superhetero 
dyne (c) radiolarian (d) Marconi rig («) 
Cliveden set. 
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THe TREE KANGAROO, oF 
NORTHERN AUSTRALIA AND NEW GUINEA, 
CAN BAIL OUT OF A TREE AND LAND SIXTY 


OR MORE FEET BELOW, WITHOUT, i 
CRACKING UP / a if 4 












COWBIRDS LAY EGGS IN THENESTS oF 
SMALLER BIRDS, WHICH HATCH AND FEED THE YOUNG! | 
BECAUSE OF ITS SIZE, THE COWBIRD FLEDGLING 
CROWDS OUT ITS FOSTER BROTHERS AND SISTERS © 
AND TAKES ALL THE ATTENTION ' 
OF THE MOTHER BIRD? oe ee 








FRAIL ANGEL-WING SHELLS ARE OFTEN FOUND 
BURIED ALIVE IN GREAT ROCKS’ WHEN YOUNG, THE 
CREATURES BORE THEIR WAY FAR IN, AND AS THEY 
GROW THEY KEEP THEIR SHELLS GRINDING TO 
MAKE MORE ROOMS THE THROAT TUBE STRETCHES 
QUT THROUGH THE HOLE FOR FOODS 








EE 






cae. 4 Ce i ee 
f WE THOUGHT THE FIVE-FOOT VENEZUELAN 
| EARTHWORMS WERE TOPS, BUT A READER WRITES 
: IN TO SAY THAT AUSTRALIAN EARTHWORMS 
GROW TO A LENGTH OF TEN FEET, AND AS THICK ASA 
GARDEN HOSES THAT'S BAIT FOR A WHALE / 





FISHERMEN IN 
HINA AND JAPAN é 
TRAIN CORMORANTS it ——— 


~ 


TO CATCH FISH FOR “la ~ 
THEMS A RING OR Ke => 
STRAP AROUND t* =— 


THE BIRD'S NECK 
KEEPS IT FROM SWALLOWING 

THE FISH, WHICH IS RECOVERED 

FROM ITS GULLET/ 












i - ype 


ALTHOUGH A FIRST COUSIN OF THE GARDEN PEA, 
THE PEANUT DIFFERS FROM OTHER MEMBERS 
OF THE PEA FAMILY BY SENDING ITS POD-BEARING 
STEMS DOWNWARD INTO THE GROUND FOR THE 
PODS TO RIPEN, WHILE ALL OTHER PEAS BEAR 
THEIR PODS IN THE AIR AND SUNLIGHT / 
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CURTAIN CLIPS. Shaped and 
colored to resemble butterflies, 
these spring-operated clips are 
handy for ornamenting tie- 
backs and for pinning up cur- 
tains. To attach a clip, the 
two wings are pressed together 


TUBE LAMP STERILIZES AIR IN 
REFRIGERATOR. Installed in a 
refrigerator food compartment, the 
tube lamp seen above emits ultra- 
violet rays that are said to ster- 
ilize the circulating air and aid 
in preserving food. Using a built- 
in transformer, the unit operates 
only when the refrigerator mecha- 
nism is running and the door closed 


JAR SEALER. Fruit jars are sealed 
tightly with the aid of a new device. 
A wheel operated by a thumb lever is 
used to press down the edge of the cap 


FOLDING DRIER. Drying space equal 
to fifteen feet of line is afforded by 
the compact rack below. It folds back 
into small space, as in the lower view 
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A SAFETY VALVE FOR PIES 


Steam formed in the filling of a 
pie during baking escapes harm- 
lessly through this funnel-shaped 
device, which leads it to a small 
hole punched in the upper crust 
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PICNIC ICER. Picnic perishables are kept cold 
and fresh by a can containing a special liquid which 
is frozen in advance in the refrigerator. The com- 
pound is said to remain frozen twice as long as a 
piece of ice the same size, and can be used again 


























GUS sPoTs SOME 
Tail-Light 
Troubles 


E WAS a dried-up-looking little fel- 

low who didn’t stand over five feet 

four, but when he hopped out of an 

almost-new sedan outside the shop 
door of the Model Garage, one sunny spring 
morning, Gus Wilson saw that he was nurs- 
ing a man-size grouch. 

‘“‘Name’s Barnstable!”’ he snapped, pulling 
off an old hat and running his bony fingers 
through his sparse gray hair. ‘‘Maybe you've 
heard tell of me.” 

Gus nodded. He had heard tell of Silas 
Barnstable, who, in boom days, cut up his 
farm into building lots, sold them for spot 
cash, and had been living on his money ever 
since—in an apartment house. 

“Well, if you've heard tell of me, chances 
are you've heard I’m a grouch,” Barnstable 
went on. “I’m not! But it makes me good 
and sore to be skinned.. Just because a man 
is foresighted enough to have a few dollars 
laid away is no-—-What I mean is that when 
I pay for anything I want to get what I pay 
for, and when I don’t get it I raise the devil! 
Understand, mister?” 

“Sure, I understand,” Gus told him. “But 
what’s bothering you—-we haven't skinned 
you, have we?” 

“You haven’t—-yet,” Barnstable admitted 





“Here's half your trouble,"’ said Gus Wil- 
son. ‘Some one put an ordinary single-con- 
tact bulb into that double-contact socket." 


grudgingly. ‘“Maybe you will, though 
every other garage around here 
has!” 

Gus started to get mad, and then 
grinned instead. ‘“‘What’s bothering 
you?” he asked again. 

Barnstable jerked a thumb at his 
sedan. ‘“That’s what’s. bothering 
me!” he yelled. “That dam’ automo- 
bile! It’s got the very devil in it! 
I’ve had it in every garage around 
here, and all they’ve done is take my 
money. Not a one of them has been 
able to find out what’s the matter 
with it, let alone fix it, but they’ve 
all charged me plenty. Not a one of 
those fakes knows his. business! 
Some one told me that you do. All 
right, mister. Go right ahead and 
prove it! You can’t get my car 
fixed by standing there grinning 
at me!” 

“Just for a _ starter,’’ Gus sug- 
gested patiently, ‘“‘suppose you take 
time out to teli me what’s the mat- 
ter with your car!” 

“Matter with it!’ Barnstable got 
redder in the face. ‘“‘The matter is 
that every time I step on the brake the dash 
light goes on! And that ain’t the worst of it 

not near the worst of it! Every time I pull 
the hand brake on, the horn honks! Makes 
a danged fool out of me!” 

Gus had to laugh. “I'll see what I can do 
about it,’’ he promised. ‘You come back 
about noon and 

“Come back nothing!” the little fellow 
snarled. “I’m going to stay right here and 
make sure you do something for what you 
charge me. I’ve been stung often enough!” 

“Suit yourself,’’ Gus said tolerantly. ‘After 
all, it’s your time you'll be wasting. Drive 
her in, will you?” 

While Barnstable was driving her in, Gus 
went over to his workbench. He heard the 
loud toot of a horn behind him, and turned 
in time to see his irate customer climbing 
out of his car. “She honked again!” he 
shouted. “It’s driving me crazy!” 

Under Barnstable’s angry and suspicious 
eye Gus went over the wiring thoroughly. 
Everything seemed all right, except that 
every time he pressed down on the brake 
pedal, the dash light flashed on and stayed 
on until he released the pressure. But, al- 
though he pulled on the emergency brake 
several times, he failed to pro..uce one of 
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the horn honks that had so enraged Barn- 
stable. 

Gus thought things over while he loaded a 
pipe. “Well, ain’t you going to do anything 
about it?’’ demanded the little man. 

Gus grinned at him without replying, 
lighted his pipe, went around to the back of 
the car, took out the tail-light lamp, and 
examined it for a few seconds. 


“Here’s half your trouble, anyhow,” he 


said. “Some one has put a single-contact 
bulb into that double-contact socket. As a 
result, the current back-tracks and lights 


your dash lamp whenever the stop-light cir- 
cuit is closed by the foot brake being applied. 
It will be all right as soon as I’ve put in a 
lamp of the right type.” 

He substituted a double-contact bulb. “Try 
her now,” he said. Barnstable got into the 
car and stepped on the brake pedal. The 
dash light didn’t flash on. 

“Guess you managed to fix that part of 
it,” he admitted grudgingly. ‘‘But how about 
that danged horn-honking ?”’ 

“Pull your emergency brake on again,” 
Gus told him. He watched intently. The lit- 
tle man was so short that he had to twist 
his body around and reach wide to get hold 
of the emergency-brake lever. But he pulled 
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every time | pull the hand brake on, the horn honks," snarled Barnstable. "Makes a danged fool out of me." 


it on with an emphatic jerk, just the same. 

Honk! 

“What did I tell you!’”’ Barnstable yapped. 
“You ain’t helped it a bit. Bad as ever! You 
automobile fellows are all alike. I swear 
rul—”’ 

Gus was laughing. ‘Take it easy!’ he ad- 
vised. “Don’t you see what happens every 
time you pull on that hand brake? You're a 
little bit—quite a little bit—shorter than the 
average driver. When you reach over to get 
hold of that brake lever, you have to twist 
and stretch your body around so far that the 
front of your left shoulder comes down on 
the horn ring and blows the horn!” 

It took him ten minutes of patient argu- 
ment and demonstration to convince Barn- 
stable that it was his own contortions that 
caused the horn-tooting whenever he put on 
his emergency brake. At last, the little man 
gave in with a sour smile. “Well, how much 
do I owe you? You ain’t done much!” was 
all he said. 

“You owe me just for the new tail-light 
bulb,”’ Gus told him. ‘“‘Whenever I get a good 
laugh out of a job. I take something off the 
bill!” 

“That’s reasonable,’ Barnstable conceded. 
“Yes, sir, I call that fair.’”” He handed over 
the money and got into his car. I’ll send you 
some business, if I get a chance, maybe.” 
““*“Maybe’ is right,’ Gus chuckled to himself 


’ 
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as the customer drove away. “That old codger 
couldn't say a good word for anybody.” 

Several days later, however, as Gus and 
his partner, Joe Clark, were getting ready 
to close up for the night, Gus’s doubts about 
the old codger were given a setback. 

“Sorry to bother you so late,’’ came a 
voice at the office door as a young man who 
had driven his car up in front of the garage 
stepped in unexpectedly. “Old geezer named 
Barnstable—lives in my apartment—sent me 
here. Said you could 


a sure ticket in the morning, and a half day 
wasted in court and, probably, a five-dollar 
fine. Anyhow, I figured that there must be a 
short circuit somewhere in the wiring and 
that, if I left the car stand overnight with- 
out getting it fixed, I’d be sure to run down 
the battery. 

“While I was wondering what the deuce 
to do about it, old Barnstable came along, 
asked some fool questions, and then told me 
about your garage. So here I am. Think 

that you can help me 





fix my car if anyone 
could.” 

‘“‘Barnstable!’’ ex- 
ploded Gus, in amaze- 
ment. “He said that? 
wen £m We.s6« 
Gus’s face broke into 
a broad grin. 

“The shop’s. really 
closed,”” he said, ‘but 
we're always glad to 
oblige. I’m Gus Wil- 
son. What seems to be 
the trouble?” 

“T’ll have to do a lit- 
tle explaining,’ the 





GUS SAYS: 


Summer's coming, and that's no 
time to drive your car with winter 
oil and a lot of sludge and grime 
in your crankcase. Before real hot 


weather hits you, get your motor 
drained, flushed, and refilled with 
the proper lubricant. Oil is cheap 
compared to bearings. 


out ?” 
“We 
how,”’ 


can try, any- 
Gus said. He 
walked over to. the 
window, looked out, 
and with a glance iden- 
tified the make and 
model of Hubbard’s 
car. Then he strolled 
back to his chair, sat 
down, and began puff- 
ing at his pipe. Gus 
carries around in his 
head a set of mental 
diagrams of the wiring 
systems of all the cars 








newcomer said, and Joe 

motioned him to a chair. ‘““My name's Hub- 
bard. I’m a salesman, and I travel this part 
of the state in my car. As I have to be on 
my way pretty early most mornings, and 
there’s no garage at all handy to the Hill- 
crest Court Apartment, where I live, I park 
the car at night on the street at the side of 
the apartment house. Probably you know it. 
It has a pretty steep grade, and even late at 
night there’s quite a lot of traffic on it. That 
means I have to pull my hand brake on hard, 
and leave my cowl and tail lights burning 
all night. 

“This evening I took my wife to the 
movies. When we got home about an hour 
ago, I let her out at the main entrance, and 
then drove around to the side street and 
parked my car as usual. But when I turned 
off the ignition switch, the engine kept right 
on running! 

“T’'ve been driving long enough to ®now a 
little something about cars, and I fussed 
around for quite a while trying to find a 
way of turning off that engine. Before I got 
through I found two ways of stopping it 
but neither of them was any good to me. 

“If I left the lights on and released the 
hand brake, the engine would stop. But the 
grade is so steep on that side street that I 
didn’t dare just put the car in gear and, 
without the hand brake on, trust that it 
wouldn't start rolling. 

“T also found that the engine stopped when 
I turned the lights off. But parking a car 
all night without lights in this town means 
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that are built in Amer- 
ica, and sometimes it takes him as much as 
a minute to sort out the one he wants. Hub- 
bard stared at him, but, before he could ask 
a question, Gus began to make his diagnosis. 

“On your car,’ he said, ‘‘and on lots of 
other cars, the hand brake operates the stop- 
light switch. The stop-light circuit is con- 
nected to the battery at the ignition switch 

the wire to the coil and the wire to the 
stop-light switch are fastened to the same 
post on the back of the ignition switch. The 
reason that your engine continues to run 
after you've turned off the ignition, while 
your hand brake is on and your lights are 
burning, must be that current is feeding into 
the ignition system through the lighting sys- 
tem. The stop-light switch must have some- 
thing to do with the trouble, because it’s op- 
erated by the hand brake. 

“Let’s see now—your combination tail and 
stop light has a two-filament lamp, and your 
stop-light switch connects the lighting cir- 
cuit to the ignition coil. So, Mr. Hubbard, 
your mysterious trouble must be in the tail- 
light lamp.” 

“Ignition trouble in a tail lamp! That’s a 
new one on me!” said Joe Clark. Hubbard 
was beginning to look as if he felt decidedly 
doubtful that he had come to the right place. 

“Trouble is where you find it,’’ Gus said 
placidly. ‘‘T’ll tell you what must be happen- 
ing. The lighting current must be traveling 
through the filament of the tail-light bulb, 
through the filament of the stop-light bulb, 
through the stop- (Continued on page 232 
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_.... Gan You Spot These 


smoking stand was built. 
The errors are not here, 
but in the nine photos 
























A NEW CASH 


- OW good are you at detecting the | 

mistakes commonly made by in- 

7 : experienced woodworkers? Here’s 
ee a chance to find out and perhaps | 

win a cash prize. All you have to do is to 

Yo ie Was by study the accompanying nine photographs 
and list all the errors you notice. For the ( 
ee : most complete, accurate, logically 
¢ arranged, and clearly but briefly 

worded answers received on or be- 





\ 
fore July 1, 1939, POPULAR SCIENCE ] 
MONTHLY will award eight prizes \ 
as follows: i 
FIRST PRIZE $25 s 
SECOND PRIZE 15 \ 
THIRD PRIZE 5 é 
FIVE PRIZES, $1 each 5 
v The contest is based upon a s 
; smoking stand of hard maple. I 


Drawings for this were prepared C 
by Frank Hegemeyer, a craftsman 









y Possibly you didn't find anything to criticize in 3 Eager to get to work on his new lathe, Mr. Hegemeyer's 

photograph No. |, but you may see something enthusiastic friend has mounted one of the turning 
wrong here. The operation is, obviously, that of ripping squares between centers. Everything is all set and, chisel in 
a board up to make the turning squares for the spindles hand, he is just about to throw the switch. Any errors in this? 






he bt 





















PRIZE CONTEST 


who contributes regularly to ] In spite of the way it was 
this magazine. The design is built, the stand proved to 
of the Early American type, be quite an attractive piece 


not at all difficult to con- 

struct. Since the piece is 

made almost entirely on the lathe, it is one to 
appeal particularly to the owner of a new set 
of woodworking tools, who usually wishes to 
try out the lathe first. 

Mr. Hegemeyer happens to have a friend 
who has just taken up the home workshop 
hobby and owns an excellent set of wood- 
working machines, so he gave him the draw- 
ings and suggested that he try to build the 
smoking stand. Attached to the drawings 
was a typewritten sheet with the following 
additional instructions. 

“Cut all turning squares 114” thick for the 
spindle turnings. All spindle turnings should 
be 1” in diameter and tapered to %” in the 
center. Drill a 5,” deep hole in the upright of 


A Now he’s got one of the leg turnings nearly finished, 
but there is the tenon at the end to think about. 


Woodworking Mistakes? 


it the right size? Naturally, the way to measure the diameter 


is with calipers, so here he is checking up on the tenon 





5 The spindles are all finished so far as the actual 

turning is concerned, but they have to be 
smoothed up. He chose No. 2 garnet cabinet paper, 
although the grade number hardly shows in the photo 






































the handle section before turning. The turned 
tray and base section should be at least 114” 
thick before doing the faceplate turning. The 
depth and width of the recess for the tray is 
optional, but the tray should not be over 4” 
wide and '.” deep.” 

Mr. Hegemeyer’s friend plunged right into 
the job and turned out a reasonably good 
smoking stand. Photo No. 1 shows the finished 
result, and photos Nos. 2 to 9 show various 
operations in the order he performed them. 

Now, just what was done wrong? Make 
out a list, preferably typewritten, and refer 
to each photograph by its number. Describe 





6 When the spindles were finished, he gave 
his new band saw its first trial in cutting 
the stock from which to turn the tray and base 


After applying three successive coats of var- 
nish {one each day), he was prepared to give 
the smoking stand a final rub down as shown below 








each error separately and be quite definite. 

Mail your entry to the Contest Editor, 
POPULAR SCIENCE MONTHLY, 353 Fourth Ave- 
nue, New York, on or before July 1, 1939. No 
entries will be returned. The judges will be 
the home workshop and technical editors of 
this magazine and Herman Hjorth, author of 
“Machine Woodworking,” “Basic Woodwork- 
ing Processes,’ and “Principles of Wood- 
working.” The decision of the judges will be 
final. In case of ties, each tying contestant 
will be awarded the prize tied for. The con- 
test is open to all except employees of this 
magazine and their families. 





7 The photograph above shows how he cut out 
the recess in the top of the stand to hold 
the ash tray. He planned to buy a suitable tray 


After he had turned the base section, he was 
a little puzzled as to how to bore it for the 
leg tenons, but finally did it as indicated here 
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\ 54 HOLE 
My SQUARES 
% WOOD 


%4x12 STRIP 
OF LEATHER 











HIS red-head- L ¥ 
ed woodpecker, 
perched on a \) 


cabin or back-yard ~ 
door, serves as a 
door knocker when 
some one pulls the 
string. 





Woodpecker 





MOUNTED ON DOOR TO ACT ASA 


KNOCKER 








st 
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| FOR FH. SCREW 
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e1-FRONT 


BACK—> 


lo HOLE 


 —— ) 


4 
SECTION OF 
NAIL TO FIT 

HOLE 


CHANNEL FOR 
LEATHER ~ 





P % HOLES 








Seats 


The bird is sawed from a piece of 14” 
The piece of wood to which the bird is at- 
tached, after being cut to dimensions, is given 
a half-round shape, or a section from a tree 
limb with the bark left on may be used, if 


preferred, to make this part of the knocker. 


A channel is cut in the back of the tree-limb 
piece to accommodate the pull cord, which 
may be leather or a heavy string. The cord 
is attached to the concealed part of the bird 
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A sharp, clear pecking noise is 
made when the leather thong or 
cord is jerked downward, and the 
door itself serves as a big sound- 
ing board to amplify the tapping 


wood. with a small roundhead wood screw, and the 
bird is hinged loosely in the opening with a 
piece of a nail of the required size. The pull 
cord is passed down through the channel in 
the back and knotted at the end. 


The woodpecker is painted as indicated, and 


Old Thickness Gauge Provides 
Blades for Palette Knives 


the limb section is given several coats of clear 
varnish or lacquer. Three flathead brass wood 
screws are used in fastening the knocker to 
the door.—GEORGE A. SMITH. 


FLEXIBLE palette knives or spatulas are invaluable 
not only for artists’ use, but also for mixing small 
quantities of tinting colors and for applying composi- 
tion wood and other soft fillers or cements to small 
cracks and holes. Excellent ones can be made without 
cost from discarded leaves removed from an old, well- 
tempered thickness or feeler gauge. Select a leaf of 
the required stiffness and rivet it to an old brush han- 
dle. If it is desired to bend the blade to a trowel-like 
shape, apply heat carefully to the region where the 


bend is to be made.— 





S. J. GANCHER. 








































A window set of dogwood-blos- 
som design. Each curtain tie- 
back is fastened with a small 
screw driven at a slight angle 














Tie-Backs and Window Wedges 
Jig-Sawed from Thin Wood 





















HITE dogwood blossoms on a brown 
branch provide the color scheme for this 
little set of curtain tie-backs and window 
wedges. Two tie-backs and one or two wedges 
are needed for each window of the room in 
which they are to be used. Cut the front and 
the back of each tie-back from 1%” thick hard- 
wood and the small connecting piece from 12” 
material. Glue them securely together and 
reénforce with thin brads or screws. Cut the 
wedge from 1,” wood and trim the rounded 
end quite thin at its outermost curve. 
Enamel the flowers white and the branch 
whatever shade of brown will harmonize with 
other colors in the room. Add a small splash 
of red at the notch of each petal of a flower, 
and make a large, dull-green center with 
scattered dabs from 
a nearly empty 
brush. Paint round 
spots of both yel- 
low and red on the 
green center. 

















Grinding-Wheel Guard Made from Old Brake Drum 


AN UNGUARDED grinding wheel can be pro- 
vided with an effective guard by making use 
of an automobile brake drum as shown. A 
sheet-iron cover is added to close in the open 
side of the drum. 

Professional mechanics realize the impor- 





» 


How an old auto brake drum is used as a grind- 
ing wheel guard. Sheet iron covers the open side 
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tance of keeping a grincing wheel trued up, 

but this is not always true of amateurs. The 

wheel-dressing tool should always be used 

with the grinding rest. ‘lhe handle is raised 

until the dressing wheel is revolving against 

the face of the grinding wheel, and then the 
dresser is moved slowly back and 
forth across the face.—W. C. 










Using a dressing too! 
to true a wheel. See 
that the bearings ar 
free from playand b 
sure to wear goggles 
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N THE operation of the band 
saw, it is best to use the great- 
est width blade that the work 
will permit. To enable the work- 
er to determine this quickly, the 
chart shown may be fastened 
with cellulose mending tape to 
the upper wheel guard. On the 
chart are the different sizes of 
blades and the working radius 
of each. The working radius 
is the smallest radius that the 
blade will cut easily and safely. 
The saw selected for the work 
should have a working radius 
as small as the radius of any 
circle in the work to be cut. When 
cutting combination curves, plan 
the cuts in advance.—H.H. 





Chart on Band Saw Shows Which Blade to Choose 








Small Brushes Kept Soft in Tubes 


MALL paintbrushes can be kept soft and in good condition by 
S using a rack like that illustrated. The backpiece is %” by 2” 
by 32”. Spring-clip clothespins are glued or fastened with small 
brads to this piece so that the brushes will be held about 314” apart. 
The lower piece is of the same size but has holes bored to hold 4%” 
test tubes centered directly below the notches in the jaws of the 
clamps. The flanges of the test tubes are recessed by first counter- 
boring 1/16” with a 15/16” auger bit; then the piece is bored 
through with a 13/16” bit. Slots %” wide are cut into the piece to 
the holes so that the test tubes can be removed. The tubes are 
partly filled with the proper liquid to preserve the brushes. 


A Pilot-Wheel Mirror Frame 


RAMED in a replica of a sailing-ship pilot wheel, 

this 24” mirror is unusually decorative. The piece 
can be duplicated by anyone accustomed to simple 
scroll-saw and lathe work. The outer frame is made 
up of eight separate segments with a handle in each. 
[he stars are metal, chromium plated. Casein glue 
ind brass screws are used in assembly.—H.S. 
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This mirror hangs in the beach home of 
W. H. Fawcett, Balboa Island, Calif. 








N PRECEDING articles of this series we larger ships in this series—1” equals 100’. All 
have described models of the new capital parts are cut or shaped from wood or thin 
ships that are being completed for the U.S. cardboard and assembled as indicated in the 
Navy. A well-balanced fleet, however, also drawings, which are full size. Thin stiff wire 

includes what are generally classified as ‘‘tor- is used for masts and guns. The torpedo tubes 

pedo craft,’’ and we are therefore adding to 

our miniature scale-model squadron a new -- ———__—_—_—— 

flotilla leader, two recent types of destroyers, 

and a submarine of the latest design. LIST OF MATERIALS 
The chief characteristics of these ships may 

be tabulated as follows: 


ype lotilla Destroyer Destroyer Submarine 2 pe. wood 1/16” by 4” by 6” for deck 
senta Reape od Siete: “dietiinn demas houses, etc. : a 
iduntification 5 | 1 pe. wood 1/32” by *%” by 6” for TT, D, 
number 359 364 380 P-10 | etc. 
Disp = ame hing 1936 1935 193¢ 1937 1 pe. cardboard 2” by 2” for F, L, M, ete. 
‘a 1,850 1.450 1.500 1,330 | 24” thin, stiff wire for guns, masts, etc. 
Dimensions (Ixbxd) 372X36x10 334x34x9!» 334x34x9" 200X25x14 1 pe. 3/32” round brass tubing 4” long 
ee 4 ve for funnels. 
knots) 37 3615 361, Gray paint, glue or cement, etc. 
: — ohana 8 16 10 6 . 
Range of identifi- For each submarine model 
cation number 356/363 364/379 380/389 P5/P10 


All the new destroyers are larger, faster 
and more heavily armed than the familiar 1 pe. wood 3/32” by 
war-built ‘‘four-stackers.”’ The flotilla leaders 
are an entirely new type for the U. S. Navy. 
The ships are actually small cruisers serving | bead; gray paint. 
as flagships for the destroyer squadrons. One 


flotilla leader is as- 
signed to each de- 
stroyer squadron, 
which consists of 
twelve destroyers in 
three divisions of 
four ships each. It 
is therefore recom- 
mended, since tor- 
pedo craft rarely 
operate singly, that 
enough models be 
built to constitute a 
division. This divi- 
sion could consist of 
one flotilla leader and 
two each of the de- 
stroyer types de- 
scribed in this article. 
The submarines op- 
erate in divisions of 
six vessels each. 

In spite of the 
many small details, 
there is nothing dif- 
ficult in the construc- 
tion of these models. 
They are built to the 
Same scale as the 
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New U.S. Destroyers 














For a division of five destroyer models 


5 pe. wood 3/32” by *%%” by 6” for hulls. 








1 pe. wood 1/32” by 4” by 3” for hull. 

1 pe. wood 4%" by %" by 3” for super- | 
structure. 

4" by %” for con- 

ning tower. 

About 2” thin, stiff wire; 1 very small A divi 

destroy 

leader, 


submat 































Deattoyer Flotilla Leade'r Winslow 







Full-size side elevations and plan views of water-line models of the submarine 
Pompano” and the destroyer flotilla leader "Winslow." The scale is 1” to 100 
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: Miniature 
all ll Marines Water-Line Models 
Designed Especially for 
the POPULAR SCIENCE 
MODEL-of-the-MONTH CLUB 


By THEODORE 


GOMMI 
< 


A division of four new 
destroyers and a flotilla 
eader, together with a 
submarine of latest type 





PARTS 
PARTS 





























lo oo lit] [eee * aa CARDBOARD - F,L,M,N 
‘tupper of these two models is the destroyer "Mahan," and the lower one cme) a 


the Gridley." Some of the principal parts appear full size at the right Details 





JUNE, 1939 














(TT) are formed by filing three grooves on 
the top surface of a rectangular piece of 
1/32” wood. The funnel of the destroyer Grid- 
ley is best made of wood. The funnels of the 
destroyer Mahan and flotilla leader Winslow, 
however, can be made of brass tubing 3/32” 
round. The platforms (N) are small hexagons 
of cardboard slipped over the mast and held 
in place by a drop of glue. For the sake of 
clarity, lifeboats have been omitted from the 
side-elevation drawings, but they are fastened 
to the hull as indicated in the plan. The boats 
near the forward funnels may be suspended 





from wire davits for a more realistic effect. 

The submarine hardly requires description. 
The wood is cut and assembled according to 
the drawings. The periscopes are pieces of 
wire, while the gun is bent wire inserted into 
the deck through a small bead. 

All these models are to be painted battle- 
ship gray. The distinguishing numerals, so 
characteristic of the destroyers, must not be 
omitted. With a very thin brush, these can 
be painted in white. The numbers assigned 
to these ships are given in the preceding tab- 
ulation. 


Small, Decorative Moldings Made from Pencils 








Craftwork articles of 
modern design may be 
decorated with half- 
round moldings made 
from pencils, planed 
flat or sawed in half 
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SAW PENCILIN HALF WITH 
BACKSAW, USING THIS 












ALF - ROUND q a fF 
| moldings are 

frequently used to 
ornament furniture 
and craftwork arti- 
cles designed in the 
modern style. When 
the projects are 
small or medium in 
size, such as, for 
example, book ends, table radios, clock cases, 
magazine racks, trinket boxes, and smoking 
cabinets and stands, it is frequently possible 
to use pencils from which to make suitable 
half-round moldings. They merely have to be 
sawed lengthwise or planed flat. 

The advantage of using pencils is that they 
are available everywhere in many colors, from 
gleaming black to polished natural grain, and 
they require no further finishing when care- 
fully prepared and applied. 

The pencils may be placed against a bench 
hook or stop and the printed portion planed 
off until the center is reached. They also can 
be sawed in half with a fine-toothed backsaw 
provided a guide block is clamped over the 
center as shown in one of the drawings above. 
The moldings are held in place with a quick- 
setting glue or cement.—ERNEST F. HOGAN. 


toothed backsaw. The 
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One way to prepare the pencils 
is to clamp them with a guide 
strip along the center as shown 
above and cut them with a fine- 
pieces 
are then glued on as at the right 


Rubber Bands Muffle Noise 
of Lawn-Mower Wheels 


Boys and men who pick up an odd job of 
lawn mowing here and there can push their 
lawn mowers along the pavement from one 
place to another with much less noise if the 
wheels are covered with rubber. Simply 
spread a little tire cement on the rims and 
stretch over each a band cut from an old in- 
ner tube. Make the bands slightly wider than 
the rims since they decrease in width when 
stretched. The rubber is easier to cut if both 
it and the knife are wet. If possible, have an 
assistant hold the mower between his knees 
and take some of the strain off the fingers 
with a pair of screw drivers while the bands 
are being slipped in place.—JACK HAZZARD 
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Sensitive Wind Vane |} yor 


for Racing Craft 


SO SENSITIVE is this wind vane for small 
racing craft that the slightest breath of air 
actuates it, and in a real blow it points true 
ind steady into the eye of the wind. 

Make a paper pattern of the design de- 
sired, glue it lightly to the feather, and use 
a very sharp knife or razor blade to cut away 
the unneeded parts. Then remove the 
pattern. Insert the pin and work the 
juill around until it turns freely. Glue FA 
i piece of wood in the pointer end of the 
juill. Now place the nearly completed 
ane on a razor blade and cut and file 
iway the dowel until the feather bal- 
inces perfectly at the pivot point. Place 

glass bead between the underside of 
he quill and the support, which may be 
3/16” dowel. The latter is stepped in 
small hole in the masthead.—J.H. 





UNE, 1939 






Ventilated Rubber Disk Makes 


Sandpaper Last Longer 


a disks will last longer and do a 
better job if a soft backing and some 
means of keeping the sandpaper cool are pro- 
vided. Since the disk illustrated was to be 
used on a 14” drill, the adapter was made 
with a 4” shank. 

The stiff disk may be either pressed com- 
position wood or sheet metal. The soft back- 
ing piece in this case was made from a dis- 
carded counter money pad covered with small 
rubber fingers. It had a solid rubber center, 
which was bored to fit the adapter. The lock- 

screw head may be 
- made very thin. The 
russeR = tightening‘ is done by 


aes — turning the sandpa- 
_ ‘per disk. 
\ — The little rubber 
= +a Ly | fingers prevent the 
cot Ga Gag paper from tearing 
l ! tw wr | J — when pressed against 
' ss \ 


a sharp corner, and 


an" | LOCK 
PRESSED | screw they also provide an 
COMPOSITION | 






air space that keeps 
the paper cool even 
after continued use. 


WOOD DISK 
(5" DIA)—*} 
' 


C7044 
Section 


Bottom of Garbage Cans 
Painted to Check Rust 


THE life of an ordinary garbage can may 
be lengthened considerably by applying a coat 
of good paint to the bottom and a few inches 
up the sides, both inside and out, since mois- 
ture from the garbage and from the ground 
soon rusts out the bottom of the can. An oc- 
casional renewal of the paint will protect the 
can from rust almost indefinitely. Use a black 
or dark-colored paint. 

ARTHUR S. CLARK. 



























































The corners of the frame may be soldered with a small 
alcohol blowtorch after all the coloring has been done 


ICKEL silver, copper, and glass 

are used for making this mod- 

ern, two-toned photo stand. If 
any difficulty is experienced in obtain- 
ing the necessary nickel silver, ask the 
assistance of the industrial-arts teach- 
er at some near-by high school. 








Modern Two-Toned Photo Stand 


N DOTTED LINES 


Nmes wid nenieas 


I ¥ — = j 





























Lay out and cut the frame from 18- SILVER LINE 
; SILVER L { 
gauge nickel silver, hammer the face - 1) LUG 
ishing’ i SLACK LINE . The holder into which the 
side with a planishing hammer, cut in ? Li lid qth i 
the lines as shown with a lining punch, b aan FOS ee ow we ome 
se \ decorative disk are nickel 
and bend to shape. The base is cut from \ ‘| ; 

; silver, parts of which are 
16-gauge soft a copper, - ona a ) colored black by a solution 
mered, and formed. For the deco- mc comer of nitric acid and copper 
rative disk, nickel silver is used. 4owW7 SOLDER ON - 


The silhouette, for which any 
desired design or monogram will serve, is 
either etched or set in with a punch. If etch- 
ing is preferred, paint all the disk but the 
design itself with asphaltum varnish, let it 
dry, and then immerse it in commercial nitric 
acid for about a minute. Wash it thoroughly 
and remove the asphaltum with kerosene. 

To color the metal black, place a little 
nitric acid in a glass jar and drop in all the 
scrap copper the acid will consume. With a 
small swab apply this solution to the sil- 
houette, to the entire base, and to all of the 
frame except the inside line. Then heat the 
metal until the treated surfaces turn black. 
Let cool, dust off, and repeat the operation 
until a perfect dead-black color has been ob- 
tained. Finally, polish with a good grade of 
floor wax. 

Solder the corners, solder the disk in place, 
and rivet the frame to the base. To clean the 
silver portions, dip a small, clean swab into 
nitric acid and go over the bright parts. Be 
careful not to get any acid on the dark por- 
tions or it will take off the finish. Cut two 
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pieces of glass, insert the picture between 
them, and slip them down into the frame. A 
second picture can face the other way, if 
desired.—-DICK HUTCHINSON. 


Toothed Scraper Roughens 
Joints for Gluing 


FoR roughening the surface of wood joints 
when necessary before applying glue, a hook 
scraper may be made by brazing a short piece 
of hack-saw blade (a heavy power-saw blade 
is best) to a suitable shank and fastening the 
shank in a file handle. 
One side of the teeth 
should be ground to 
a knife edge so that 
the teeth will present 
a line of sharp points. 
The steel is so hard 
that the scraper will 
remain sharp almost 
indefinitely.— W..N.C. 
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ANY accidents in camp 

and on the trail can 

be avoided if a com- 
bination sheath with an ax, 
knife, compass, and book of 
matches is carried. 

A pattern is given for a 
sheath to hold the particular 
type of ax and 412” wood- 
craft knife carried by the 
writer, but it can be changed 
to suit other styles. The 
leather, preferably heavy cow- 
hide, should be about 1” 
thick, and 14” by 18”. Punch 
14” holes in A and B for lac- 
ing, also 1/16” and 1%” holes 
for brass rivets. After fold- 
ing, locate the holes on C. 

Cut the belt slots before 
lacing and riveting. Skive the 
bottom part of C on inside of 
leather; then fasten C to A 
with three \” brass split 
rivets before putting on the 
over of the knife sheath D. 
Insert 1/16” split rivets to se- 
ure C to A and B. Then put 
Don A and fasten with 1/16” 
‘ivets. Lace with 4,” rawhide 
r other lacing. Skive flap F. 
\dd the knife-handle strap 
nd attach the three snap 
uttons..— JAMES HORTON. 
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Combination Ax and Knife Sheath 
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od This unusual milk-bottle shelter is in the form 
‘ of a miniature milk house with a Dutch milkmaid 


Dutch Milk House Shelters - 
Bottles from the Sun 


F YOUR milk bottles are left in cap, shawl, and apron with a 

an exposed or sunny spot, a lit- checked top on the apron, and 
tle shelter like that illustrated tan shoes. The pail may be two 
above will protect them. It takes shades of brown. Creamy white 
the form of a tiny milk house is an appropriate color for the 
with a Dutch milkmaid. milk house. Painted lines to sim- 

Cut the sides and roof from 14” ulate shingles will add to its at- 
wood, and the back and floor from tractiveness. The milk house, 
somewhat thicker material. with milkmaid attached, should be 

A suitable color scheme for the _ firmly fastened to the wall or porch | 
milkmaid’s costume is: red waist of the house where most con- 
with white spots, blue skirt, white venient.— HAZEL F. SHOWALTER. | 


Cy 
<<! 





| 1" SQUARES 


Carrier for Garden Tools 
Cut from Old Nail Keg 


MADE from a small nail keg, this garden 
basket will be found convenient for small 
tools, gloves, raffia and string, seed packets, 
and other small items of garden equipment. 
An empty keg may be obtained from a hard- 
ware store, lumber yard, or carpenter shop. 

Two opposite staves are left full length, 








and the others are sawed off about halfway 
down. The two staves on either side of the 
those which project are cut on a curve as 
shown. Drill holes in the two high staves 
about 215” from the top to receive a piece of 
broomstick. Small pegs or dowel sticks are 
driven into drilled holes in the handle to se- 
cure it—W. W. WHEATLY. 

















Chain Links Form Neat Finger Latches 


EATER than the usual small wood or metal turn buttons used as 
N catches for various purposes are finger latches made from safety- 
chain links as shown at the right. A link is opened up so it will lie per- 
fectly flat and then fastened with two small roundhead screws to the 
| fixed side of the opening, whether it be on some homemade photo- 
graphic equipment, a cabinet, or anything else. Note that the screws 
are placed in such a way that the catch can slide back and forth. The 
projecting eye acts as a finger knob.-—F. B. 
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‘EDWIN M. LOVE 
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The chest is essentially a box of red cedar nailed together 
with butt joints, then dressed up by adding the foot rails, 
corner pieces, and top and bottom rails. Right, corner detail 


ceptable gifts than a good cedar chest. 

Here is one that is of modern, streamline 
lesign and paneled in a way that makes the 
construction very simple. 

Select aromatic red cedar having as little 

white sapwood as possible. Dowel and glue 
the boards together to get material of the 
necessary width. The thickness of the stock 
should not be less than 14%”. Build the box it- 
elf by butting, gluing, and nailing the joints, 
ince they are hidden by the other members. 
‘lue up the corners and round them. 

Shape the foot rails and miter them around 
he ends and front, and set the corners on top. 
‘hese may be glued and held until dry with 
lamps, or nails can be driven into them 


Fcen pieces of furniture make more ac- 
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Although it is simple to build, 
this cedar chest is substantial 
and will give lifetime service 









a%le 

















from the inside of the chest. 

Cut the upper and lower rails between the 
corners, finishing the panels with quarter- 
round molding, and sand the sharp corners 
until distinctly rounded. 

The lid has a nosing band mitered around 
the front and ends. Give it about ” clear- 
ance over the chest lip, which is merely the 
%” projection of the box proper, and hinge it 
with three hinges screwed to the back. A 
tray may be added, if desired. 

Colored sealing wax or stick shellac, melt- 
ed and mixed to match the cedar tint, is a use- 
ful filler for holes. 


For methods of finishing cedar chests, see 
P.S.M., Jan. ’39, p. 180. 



























Boat Rolls Up on Cradle 


FTER building the POPULAR SCIENCE The wooden crosspieces of the cradle are 
camper's utility boat, which proved cut to the contour of the car roof and padded 
to be a “corker,” I devised the cradle on the underside. The track is a length of 
illustrated for carrying it on top of a 34” pipe fastened in the center of the trough 

ear. A track runs through the center of the 
cradle, and there is what is called a “%” 
deck block” fastened to the bow of the boat. 












I turn the boat bottom up, hook the deck “a 4 
block on the track, and push the boat on the a“ is A ae y 
cradle from the rear of - . <> 
the car. Two removable SS ‘, 


rollers make the job some- 
what easier. 


LLER ON BOW 
GUIDES BOAT 
PIPE TRACK 


wee 
WEBBING 
SECURES BOAT 
TOCARRIER _ 


S OARS CARRIED 


aL IN GUIDE-RA 


CAR IS FREE 

‘ FOR ORDINARY 
USE WHEN 
BOAT AND 
CRADLE ARE 


RAISED 
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Lashed to Car Roof 


with 114” wood screws, well 
countersunk. Before install- 
ing the track, I flattened it 
slightly by laying it on a 
nearby railroad track and 
pounding it with a mallet. 
The bend in front was made, 
in the absence of a pipe vise, 
by sticking the end of the 
pipe through one of the 
holes in a manhole cover in 
the middle of the street and 
gradually shaping the pipe 
with the aid of a bending 
bar. The purpose of the bend 
is to clear the breasthook of 
the boat; furthermore, when 
the wheel runs off the track, 
the boat is just where it 
should be on the cradle for 
transportation. 

‘ The oars are stowed and 
tied in the troughlike track 


frame, one blade to the front 4 man and a boy can raise the boat easily because the cradle has a 
and the other to the rear. lengfhwise track to guide it straight and two removable wooden rollers 
They wedge in nicely. 

The boat sheer rests on the 1” blocks’ I use a pulley rig in the garage with which 
marked A at all four corners of the cradle, to hoist the boat, cradle and all, up to the 
and the blocks B keep the boat centered and_ ceiling. Then the car is driven out from 
prevent it from sliding. The large screw eyes beneath. 
are used to lash the cradle to the car and Of course, the cradle shown was made with 
the boat to the cradle. They also serve in’ one particular boat in mind and dimensions 
another way. When the boat is not needed, may have to be changed for a different boat. 
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How the cradle is built. Note that the rear crosspiece is 2” longer than the front one. When the boat 
isin place, the rollers are removed by lifting one end from the slotted pipe tee and pulling out the other 
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High-Speed Reel 


BUILT FROM OLD BICYCLE PARTS 
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OR either trolling or kite flying, this coaster- 
brake reel is very fast in action. The reel may 
be made in various sizes. The reel shown is a 
large one and makes use of 9” aluminum pie plates. 
the sprocket that 

one of the smailer 





smaller plates are used, 
reel should be from 
and bearings for the driving 
The 


When 
drives the 
bicycles. The shaft 
sprocket are adapted from a small mandrel. 
shaft is cut off to the correct length and held in 
HOWARD R. HEYDORF. 





place with collars. 
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Philanthropic Craftsman 


GIVES AWAY 3,000 TOYS A YEAR 


VISIT to the . 
home work- 
shop of W. 
D. Robin- 
son, of West Helena, 
Ark., would lead you 
to believe that you 
had stepped into a 
small toy factory. 
Doll cradles are piled 
high along one wall, 
hundreds of wagons 
line the shelves that 
reach from floor to 
ceiling, and boxes of 
partially completed 
projects fill almost 
everyavailable space. 
When the shop be- 
comes too crowded, 
the toys are packed 
up and sent to some 
nearby charitable or- 
ganization for dis- 
tribution among poor 
children. Then the 
work of making toys starts all over again. 

Robinson, who works in a local mill, began 
this leisure-time activity over three years ago. 
The first year he made 2,000 toys; the second 
years, 2,500; last year, 2,940. In 1939 he hopes 
to go way beyond the 3,000 mark. The wood 
is donated by the mill, which is glad to en- 
courage the philanthropy. 

The Helena Homeworkshop Club, an affili- 
ate of the National Homeworkshop Guild, is 
proud to claim Robinson as a member. The 
other members also make toys in their spare 
time, but so far they have not begun to ap- 
proach his record. 

To promote the home workshop hobby in 
Muskegon, Mich., the Lakeside Homework- 
shop Club is making jig-sawed 
signs to be placed in the windows 
of hardware dealers. Handbills 
giving complete information about 
the club have been distributed. 
Two recent meetings have been 
devoted to a demonstration of tool 








Official Magazine 


iH making on the metal 
; lathe by Carl Star- 
gardt. Harry D. 
Thompson exhibited 
some of his sand- 
dune landscapes at 
another meeting. 
Floor lamps and 
tables are being 
made by the Tri- 
City Homeworkshop 
Club of LaSalle, Peru, 
and Oglesby, Ill... . 
Members of theSouth 
Shore Homework- 
shop Club, Quincy, 
Mass., have been able 
to raise considerable 
money by making 
and selling the sail- 
boat whatnot shelves 
designed by a New 
Bedford Guildcrafter 


W. D. Robinson, of the Helena (Ark.) club, and his (see P.S.M., Nov. 
son with some of the toys he presents to poor children 38, p. 198). The 


club’s second anni- 
versary was celebrated at a Boston night club 
to which the members took their wives... 
R. I. Bostwick demonstrated how to cut 
threads on a bolt when the Vicksburg (Miss. ) 
Homeworkshop Club met at the home of W. H. 
Rodgers. A motion picture, “The Benefactor,” 
was shown... The Villa Park (ill.) Crafts- 
man Club is fortunate in having three manual 
training teachers among its members: Law- 
rence Braaton, W. A. Fritts, and L. J. Miller. 
Mr. Miller spoke before the National Vocation- 
al Guidance Association at its last convention 
in Cleveland ... The Emmanuel Hand-Craft 
Lodge of New York City is sponsoring a group 
of junior craftsmen ... A quiz on shop tools 
and materials caused considerable amusement 
when the Klondike Homework- 
shop Club of Masontown, Pa., met 
at the shop of Jennings B. Chris- 
topher. 
The Regina (Sask., Canada) 
Homeworkshop Club visited the 
shop of W. Lazenby, who demon- 
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Kerrisdale Homeworkshop Club of Vancouver, B. C., Can- 
ada, in the shop of lan B. Mackay making toy wheelbarrows. 
The work received praise from a local newspaper recently 


strated his 6-volt cadmium-plating equipment. 
A cadmium-plated brass button was given to 
each member as a souvenir. Mr. Lazenby also 
exhibited a lighthouse lamp he had just com- 
pleted. A mimeographed magazine, ‘Splint- 
ers,’ is published each month by the club. 

Ralph L. Jenner showed pictures taken dur- 
ing his trip to Australia at a meeting of the 
LeRoy (N. ¥.) Homeworkshop Club. Joseph 
Kibler has been appointed chairman of the 
fourth annual display contest. 

The Nutley (N. J.) Homeworkshop Guild 
held its first exhibit in connection with a home- 
craft display at the Belleville Reformed 
Church ... Easter toys were distributed to 
three dozen poor children by the Bison Build- 
ers Guild of Buffalo, N. Y. ... Stanwood W. 
Skolfield demonstrated saw filing before the 
Brunswick (Me.) Homeworkshop Club 
The Capital Homecraft Club of Washington, 
D. C., is assisting local welfare organizations 
in the rehabilitation of toys. Several members 
attended the annual model railroad show in 


New York City ... Bookcases, desks, and 
tables are being made by the West Haven 
(Conn.) Homeworkshop Guild ... A local 


merchant has donated a meeting room for the 
Mt. Gilead (Ohio) Homeworkshop Club... 
The Conneaut (Ohio) Homeworkshop Club 
plans to have a pocket booklet printed con- 
taining the constitution, by-laws, and list of 
members’ addresses ... More than 1,000 toys 
were made in 1938 for distribution to poor 
children by the Louisville (Ky.) Homework- 
shop Club, which hopes to do even better this 
year ... W. L. Hagen demonstrated leath- 
er and metal crafts before the Springfield 











Ernest Deford, a member 
of the Saginaw ( Mich.) 
Homecraft Club, using a 
jig saw in the club shop 


(Mass.) Homecraft Club . .. The Denver 
(Colo.) Homeworkshop Club will hold its an- 
nual exhibition in connection with the Y. M. 
C. A. hobby circus in May. 

In recognition of his work as program 
chairman, the Union County Craftsman’s 
Guild of Elizabeth, N. J., recently dedicated 
one of its meetings to M. M. Hatten. There was 
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a distribution of gifts in a ceremony which 
the club calls its annual hobby tree. 

The following articles were displayed by 
members at a meeting of the Edmundston 
(N. B., Canada) Hobbyists Club: inlaid table, 
William Landry; double-deck table, O. April; 


























smoking stand and lamp, Ft. Nadeau; book 
ends, G. Therriault; and bedside table, R. C. 
Flewwelling. 

Fifteen prizes—seven firsts, five seconds, 
and three special awards—were captured by 
the Timbercraft Homeworkshop Club, New 
Bedford, Mass., with its 
display at a local hobby 
show. There were sixty- 
five projects in the display, 
which was the largest of 
its type. Those receiving 
awards were Charles Jeg- 
linski, Adolph Wiater, Ade- 
lard Richard, Frank Or- 
mond, Chester Wypych, 
Walter Modesto, and Ar- 
thur Fournier. Members 
of the Plymouth, Fall Riv- 
er, and New Bedford home 
workshop clubs attended. 

Henry J. Jung has been 
appointed to arrange a pic- 
nic in June for the Hard- 
wood Homeworkshop Club, 
Neenah, Wisc. 


Danville (IH.) club in the shop of 
C. R. Reed. Seated at the left is 
Dr. A. R. Brandenberger, president 


Members of the Peekskill (N.Y.) Homeworkshop Club, who enjoyed a demonstration in the large workshop of 
Arthur A. Dix on how to glue up veneer panels. The speaker was Albert Constantine, Jr., of New York City 
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Small Clamp-on Lamp IlIluminates Circular Saw 


IRCULAR saws, although the most fre- 
C quently used machines in the home work- 
shop, usually lack the special lamp attachments 
provided with many other types of power tools. 
This drawback may be overcome by using a 
clamp-on style of lamp, which may be attached 

to the saw guard or even to the edge of the 
table when required. The lamp consists of a 
regular key socket and a slip-joint canopy 
from an old lighting fixture, which is used for 
the shade. To the socket is attached a photog- 
rapher’s clamp-on fixture.—E. A. BOWER. 








Starting Difficult Screws 


SMALL screws that must be started in awk- 
ward places may be held on the end of a 
screw driver in the manner shown. The 
screw driver is_ set 
in the slot of the 
screw, and the two 
are taped together 
with cellulose mend- Pliers Wound with Rubber 
ing tape. The greater 
width of tape is placed WHEN it is necessary to work with heavy 
on the screw driver wire or hard materials, it pays to pad the 
so that the tape will pliers handles with %” by 9” strips of vul- 
come off the screw  canizing tire-patch material. The ends ai 
easily after the screw pinched together and held with a clothespin 
has been driven into’ while being vulcanized for fifteen minutes in 
position.—H. R. H. an ordinary oven at very low temperature. 








LEATHER BOOKBINDINGS [FORMULAS | 


Genuine leather bookbindings may be preserved from deterioration and 
kept in first-class condition by applying the following dressing: 
Adeps lanae, anhydrous (lanolin ) 1 part 


Neat’s-foot oil 1 part 


Apply with a brush, then polish with a soft cloth or a lamb’s-wool polish- 
er of the kind used for shoes. In the case of old books, where the 
leather has lost its life, this treatment will not restore the binding, but 


it will check further deterioration. 


| 
| 
| 
| 
| 
| 
Mix the two thoroughly until the composition is of uniform consistency. 7 
| 
| 
| 
| 
| 
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How the rack is constructed. Dimensions may be modified 
to suit the door to which it is to be fastened, as at the left 


Spice Rack Fastened Inside Kitchen-Cupboard Door 


IF A RACK like the one illustrated is made 
for a kitchen-cupboard door, it will save time 
in selecting spices, flavorings, and other cook- 
ing essentials. Since the rack protrudes with- 
in the cupboard, the regular shelving will 
have to be reduced in depth. Both end pieces 
are cut at once from %” stock and grooved 


dowels at the same time, and drill and coun- 
terbore for the screws for fastening the rack 
to the door. A strip approximately 114,” by 
11.” is used to support the shelving at the 
center. Notch this strip and the shelving so 
that they will slide together. Cut some small 
additional supports for the dowel rods at 


for 1,” shelving. Drill the holes for the 1,” the center.—EDMUND C. HANLEY. 

ee en ee ee ee oe ee ee 1 

| DIMENSIONS OF TYPICAL TABLES [FURNITURE] | 

| Type Description Width Length Height | 

| Bedside table One drawer, turned column iD” 19” 27” | 
3utterfly table Each leaf 10%4”; round top 34” 34” 24” 

| Card table Square or round, hinged top 36” 36” 30” | 

| Coffee table tectangular or oval top 18” 26” 18” | 
Console table Half-round top 1214” 28” 32” 

| Dining table Oval with turned column; seats six 36” 52” 29” | 

| Dressing table Rectangular top, three drawers and | 
mirror 20” 36” 30” 

| Drop-leaf table Each leaf 514” by 27”; rectangular | 

| top 17” wide 28 27 ys | 
Drum table found with apron, turned column 26” yi r< fd 

| End table Rectangular with book trough 14” 21” 24” | 

| Gate-leg table Oval, each leaf 1214” by 32”, top | 
31.” wide, turned legs, trestle feet 23° 32” 28” 

| Lamp table Round top, turned column 18” 18” 27” | 

| Tilt-top table ie “3 ‘6 ss 26” 26” 28” | 
Writing table 25” clearance for legs 26 60” 29 
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More Pep 


FROM YOUR 


Outboard 
Motor 





Clean all carbon deposits from the inside of the 
cylinders and give the outside a wire brushing 





aluminum paint and given a coat of any 
good auto enamel. 

Next remove the rings. If they are not 
stuck, they may be removed by slipping 
thin strips of tin can under them so they 
will slide off the piston. Should they be 
stuck and show black part way around, 
they should be discarded. In fact, if the 
ring sticks at all, it is probably worn 
out of true and should be replaced. 

After the rings are removed, the ring 
lands or slots should be scraped clean. 
This may be done by cutting a strip of 
How to remove a flywheel without danger of strain- sheet iron the width of the land and 
ing the light crank webs and springing the crankshaft scraping, but do not damage the sides of 

the lands as the power of the motor de- 
pends on the perfect seal the rings make 

LTHOUGH the average outboard motor’ with the lands and the cylinder wall. 








is very well made and requires little Because of vibration and other causes, the 

attention other than proper lubrica- magnet of the flywheel magneto often loses 

tion, it is a high-speed machine and its magnetism, causing the motor to start 

in time will require taking down and recon-_ with difficulty. A temporary recharging elec- 
ditioning. 

The most difficult task is Animprovised 

likely to be the removal of the electromag- 









net for reviv- 
ing the mag- 
neto. The small 
keeper is 
shown below 


flywheel because of the dan- 
ger of springing the crank- 
shaft. However, it may safely 
be done as illustrated. The 
clamps are set so as just to 
catch the rim of the flywheel 
and tightened up evenly; 
then the crossbar is struck a 
Sharp rap with a medium- 
weight hammer. This method 
does not strain the delicate 
crank webs. 

The cylinders may now be 
easily removed. They should 
be cleaned inside free of car- 
bon deposit and wire brushed 
outside, then painted with 
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a - 


When perfectly clean, the cylinders are painted If the rings are not stuck in the lands, they may 
with aluminum paint and given a coat of enamel be removed by slipping strips of tin under them 


tromagnet may be made 
as shown by taking the 
fields from an old auto 
generator, connecting 
them in series so the 
current flows in the same ate > 
direction through all the » 
coils, then making a U- (# 4 
shaped core from some 4 & 
pieces of scrap iron bar, - 
and holding them in ‘Sm PI 
place with a C-clamp. 
The coil, when connected 
to a 6-volt storage bat- By W. C. , 
tery, forms a very pow- =< 
erful magnet. It is held CHENEY : 
so the ends of its iron 

core are about |!.” from the ends of 
the magneto magnet, and the cur- 
rent is turned on. The charging mag- 
net will strike the magneto magnet 
a sharp blow as it is drawn to it, and 
it should be left in contact for a few 
seconds, when the current may be 
turned off and the charging magnet 
removed. A keeper, consisting of a 
small piece of iron, must be placed 
at once across the ends of the mag- 
neto magnet and left there until just in sterting. At 
before the flywheel is replaced. right, grease-gun 

Some outboards are hard to start, fitting for greas- 
even with a magneto in perfect con- ing the gear box 
dition, because of the difficulty of 
spinning them against their high 
compression. In cases of this kind, a shorting switch 
may be placed so as to short one plug, which in- 
tensifies the spark in the other cylinder. The switch 
must be attached to the base of the plug. 

Greasing the gear box is made easier if the plug is 
replaced with a standard pressure fitting and a 
grease gun is used. As the grease is pumped into 
the gear box, rock the flywheel back and forth. 





Above, a shérting 
switch used to aid 
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Colorful small posters to 
use on. passenger-station 
platforms are made from 
suitable book-match covers 


DRESS UP A 
'| MODEL RAILWAY 
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Along a highway, set billboards at an angle to the 
road, but elsewhere place them parallel to the tracks 
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How to construct 












CALED from actual structures, 
these billboards lend realism to a 
model railway, yet are easily con- 

structed. Several of each type, placed 
at vantage points about the system, 
help to create an effective layout. 

The dimensions indicated on the 
drawings are for an O-gauge railway. 
From 1,” stock, rip out strips 
1,” thick for the horizontal pieces 
and 5/16” thick for the posts. Use 
a pusher stick to avoid accidents 
on the circular saw, and cut 
grooves 1/16” deep in the center 
of each strip. Glue the posts to 
the side edges of heavy cardboard 
2” by 4%", cut the top and bottom 
wood strips to fit snugly between 
the posts, and glue in place. 

On the front of the cardboard, 
paste suitable advertising matter 
clipped from magazines, or, as in 
the illustration of the three fin- 
ished billboards, take photographs 
of the advertising on real bill- 
boards, enlarge the picture to fit 
the space on the cardboard, and 
tint with water colors to match 
the original. Fill in the exposed 
ends of the grooves with crack 
filler and paint the wooden parts 
green. Square pieces of tin nailed 
to the bottom of the posts keep 
the billboards upright. 

The small posters at the top of 
the page are made from _ book- 
match covers. Glue two sections 
of suitable covers together, back 
to back, and add the two half 





i _ ~, Litt aasds for on circles of thin plywood that serve 





O-gaugerailroad as stands. C. ELMER BLACK. 
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The wire is bent as at the left so 
that the spring-operated hook will 
lock the leg when caught in the fork 


Bent-Wire Catcher 
Locks Instantly 
on Leg of Chicken 


WITH a single quick lunging motion, a \ 
chicken can be caught and securely held by , 
means of this self-locking, bent-wire catcher. 

It is an improvement over a plain wire hook 
because it automatically grips the leg of the 

fowl when pushed in place. The catcher 
should be made from 20-gauge spring wire the wire as shown, wrap the straight ends 
such as may be obtained from coil springs with a tight coil of wire, and insert in an old 
taken from an old automobile cushion. Bend broom handle.—-BENJAMIN NIELSEN. 


A chicken is captured 
and held by pushing 
the forked end of the 


catcher against a leg 


Ink Holder for Ruling Pen 


IN USING a large ruling pen on long, heavy 
lines, a draftsman is apt to overload his pen 
and cause a blot. This may be prevented by 
fitting a thin metal tongue between the pen 
nibs. The tongue may be cut from thin brass 
shim stock, obtainable at any auto repair 
shop. The point should be about %” shorter 
than the pen points and have two small ears 
as shown below. 









Greasing the Stern Bearing 
of a Small Motor Boat 


A CONSTANT supply of grease can be fed 
into the stern bearing and aiso the stuffing 
box of a motor boat by using a good-sized 
grease cup, an elbow, and a pipe nipple. Drill 
the hole through the side of the shaft log 
into the shaft hole a trifle small, and screw 
in the nipple; then add the elbow and the 
grease cup as illustrated above. Use a. ‘soft 
grease and tighten the cup as often as you 
find necessary..—ARNE O. SALONEN. 
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RALPH L. 
ASBURY 


HOSE much- 
wanted photos 
that turn out 


fuzzy from poor 
focusing have proved 
to most amateurs 
that they are none 
too good at guessing 
distance. This trouble 
may be remedied by 
the use of an easily 
made range finder of 
the split-image type, 
the optical principle 
of which may be seen 
in the accompanying 
drawing. 

The materials nec- 
essary are a_ piece 
of square brass tub- 
ing, a little thin sheet 
brass, a small hinge, 
a machine screw and 
nut, a couple of small 
springs, and a vanity 
mirror. 

The brass tube, 
which was salvaged from a discarded chan- 
delier, is %” square and 3',” long. On one 
side a ',” hole is drilled '1.” from the end 
of the tube. On the opposite side two 5/16” 
holes are drilled, one directly opposite the 
1,” hole and the other 9/16” from the other 
end. Two square end pieces are next cut 
slightly larger than the ends of the tube. 
The excess metal is filed off after the mir- 
rors are adjusted. 

The two mirrors are cut 54” by 4%”. With 
a large needle or other sharp point, scratch 
a center line on the back of one mirror run- 
ning the long way of the mirror. Shave off 
the silver on one side of this line with a razor 
blade, being careful to keep the line straight. 
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SPLIT-IMAGE 


Range Finder 


INSURES ACCURATE FOCUSING 





The full-size range finder drawn as if one side of the housing had been cut 
away to show the mechanism. Above, photo of parts before being assembled 


The mounting for this stationary mirror is 
made of thin brass and is soldered to one of 
the end plates by means of a small bracket 
as shown at A in the drawing. It may also be 
seen in the photograph above. The ends of 
the mounting strip are crimped over the 
edge of the mirror, and a drop of cellulose 
cement is run in between mirror and mount. 
The mirror must be placed at an angle of 
45 deg., with its center between the two op- 
posite or direct-view holes. The angle may 
be checked by holding the mirror in place 
and looking through the eyehole. If the 
angle is correct, the mirror will show a view 
straight out through the other end of the 
tube. Any necessary adjustment may be 
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The instrument is adjusted until the split images coincide; 
then the etched scale on the dial shows the distance in feet 


made by slightly bending the mirror mount. 

The movable mirror mount, which is built 
up of sheet brass and a small hinge, is sol- 
dered to the remaining end plate as shown 
at B. A small compression spring is fitted 
behind the mirror to keep the lever tight 
against the adjustment screw. 

The adjustment assembly is shown at C. 
A 3/16” hole is drilled 1%” from the end of 
the tube to admit the adjustment screw, and 
over this hole is soldered a nut to fit the 
screw. A 14%” roundhead machine screw 1.” 
long with twenty-four threads to the inch is 
used as this size thread allows one turn of 
the screw to cover all distances up to 100 
feet. The dial disk of heavy brass, 1” in di- 
ameter, is soldered to the screw head. A 









Z. 








9 
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Protecting the 
from the light source (such as sunlight) 
must not be allowed to enter the lens. 
Use a lens hood or cast a shadow on the 
lens with the hand or any opaque object. 

3. Development should be on the soft 
side to 
overexposed high lights. 





small brass pointer is soldered in 
position so it will hook over the 
edge of the dial, thus preventing 
the dial from being screwed out. 
A short spring is placed under the 
dial to prevent lost motion and act 
as a slight drag. 

The mirrors are next fastened in 
place by soldering on the end 
plates. It is best to put in the sta- 
tionary mirror first, making sure 
that the silvered part will cut off 
just half the view through the eye- 


hole. The movable mirror is then 
held lightly in place with a C- 
clamp. Now, by using the adjust- 


ment screw and slightly turning 
the end plate, the images may be 
properly lined up. Some distant 
vertical line such as a tall post or 
the corner of a house should be 
sighted for this adjustment. The end plate 
may then be soldered on. Use a hot iron and 
let the job cool after soldering each edge, or 
you may melt loose the mirror mounts and 
spoil your work. 

Now get out your tape measure and pre- 
pare to mark your dial at 4, 5, 7, 10, 12, 15, 
20, 25, 35, 50, 75, and 100 feet. Adjust the 
finder and make a small scratch on the dial 
for each distance. Dilute nitric acid is used 
to etch the dial after it has been dipped in 
melted paraffin and the lines and figures cut 
through the wax with a sharp point. A ring 
may be soldered on one end of the instru- 
ment so that it can be carried on a cord, 
although that arrangement is not shown in 
the photographs. 


[ PHOTOGRAPHY | 


Back lighting is obtained when the lens 
faces the light source. The effect is pos- 
sible with any camera. 

Exposure. 
lighting effect, give sufficient exposure 
so that the shadow side of the subject 
will register detail on the negative. 
a semi-silhouette effect, 


7 
| 
| 
| 
| 
| 
| 
| 

scene in general. | 
| 
| 
| 
| 

Al 


For the regular back- 


For 


expose for the 


lens. Rays direct 


avoid blocking the somewhat 



















the turntable, the 


HE value of keeping films in constant 
agitation during development has long 
been recognized, but how many have the 
patience to sit and twirl the film-tank agi- 


tator knob. However, an efficient agitator 
can be made from an old phonograph motor, 
which can be obtained at most junk dealers 
for less than a dollar. These motors run 
about fifteen minutes on a winding. All that 
is necessary is to build a wooden turntable, 
the same diameter as the film tank, nail a 
tin wall around its rim, and substitute it for 
the regular turntable. 

Alongside the turntable, attach a brass 
rod that extends upward to a height slightly 


Paper Disks Mark Kind 
of Film in Holder 


Now that amateur photographers are so 
conscious of the various types of photo- 
graphic films available and like to have a 


them to suit all conditions, it is 
necessary to mark each film holder in some 
way to show at a glance what particular 
kind of film has been loaded into it. An easy 
way to do this is to use disks of gummed 
paper cut out with a paper punch. For ex- 


choice of 


ample, use red for panchromatic, yellow for 
orthochromatic, and white for fine-grain film. 
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holds the reel stationary 






















JUNKED 


Phonograph Motor 
AsITATES Film Tank 


While the tank spins on 





over the film tank, then, bends in at a right 
angle over the tank, reaching past the agi- 
tator knob. A small coil spring looped around 
the knob and attached at both ends to the 
brass rod, will hug the knob and hold the 
reel stationary while the tank spins on the 
turntable. 

For tanks without an agitator knob, the 
motor can be placed at an angle of 10 deg., 
and the turntable,:which will also be at that 
angle, can be mounted slightly off center. 
This will keep the fluid in constant motion. 

With a little ingenuity, this same motor 
can be adapted to almost any type of film 
tank or developing drum.—LOUIS HOCHMAN. 





The type of film in the holder is identifed with a 
disk of gummed paper cut out with a paper punch 
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Auto Steering-Column Housing 


Supports an Enlarger 











Y USING an old auto steer- 
B ing-column housing as the 
upright for a homemade verti- 
cal enlarger, it is possible to 
solve the problem of the stand- 
ard much more neatly than the 
usual pipe and pipe fittings or 
makeshift wooden arrange- 
ment. This particular housing 
was purchased from a wreck- 
ing yard for less than a dollar. 











hove a bracket and 
base of the type 
shown at the right 





The paint was scraped off and 
the column polished with em- 
ery cloth. The enlarging head 
is supported by short angle- 
iron extentions bolted to the 
bracket. The bracket isclamped 
to the upright by a bolt and 
wing nut.—ALVIN C. PORTER. 


column should 





The original supporting bracket is 
used as the adjustable support for 


the enlarging camera and lamp 
house. A bolt and wing nut hold it 














































Two ordinary No. 4 developing hangers are 
spaced 3” apart as shown at the right so 
the miniature film can be wound on them 
for development in a regular cut-film tank 
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N THE absence of regular minature film equip- 
| ment, an occasional roll of 35-mm. film may be 
developed in an ordinary cut-film tank. Two No. 4 
developing hangers are held apart by means of 8-32 
screws passing through the hooks in the ends of 
the handles and screwed into the ends of a pair of 
34” by 3” round iron rods, which have previously 
been drilled and tapped for the screws. 

At one corner of the frame thus constructed is 
fastened a battery clip. At the opposite corner 
another clip is attached by means of a heavy rub- 
ber band. The film is then wound on as shown. 
Spacers made of loops of iron wire may be sol- 
dered to the lower edge of the frame as a guide in 
winding on the film, 
but are not absolutely 
essential. 

If the film is wound 
emulsion side out and 
handled with reason- 
able care, no scratches 
will result. Afterwards 
the film hangers can 
be dismantled and re- 


stored to their origi- 
>" use in a_ few 
moments.—W. O. W. 
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Flash Bulbs Changed Quickly 
by Altering the Socket 


IN TAKING action pictures with photoflash bulbs, suc- 
cess often depends upon the speed with which a used 
bulb can be removed and a new one inserted in the 
holder. The standard socket with which most amateur 
flash lamps are equipped has so many threads that 
time is lost, and there is also always some danger of 
burning one’s fingers while unscrewing the used bulbs. 
This can be prevented by making a filler as shown to 
take up some of the socket space. 

Cut or grind the brass base of 


an old bulb to half its original "Sr ook 
height, drill and tap a hole in the : hielnaiaaitia aie 7 
center for a 6-32 roundhead ma- . 4 


chine screw, insert the screw, and 
fill the base with sealing wax or 
melted sulphur. When this insert 
is in place, a flash bulb can be 
screwed tightly into the socket with FILL WITH 

a couple of turns.—W.C.W. SEALING WAX 




















made.—G.S.G. 


PRINT DEFECTS [PHOTOGRAPHY] 


Spots. Black spots may be due to undissolved particles of chemicals, such 
as metol, in the developer or to iron (rust) in the wash water. Dark brown 
spots are often caused by air bells, which adhere to the prints in the hypo bath 
and prevent fixation, or to amidol, metol, and other chemicals in dust form on 
the paper before or even after development. White spots may be due to blem- 
ishes on the negatives, lint, dust, or air bells in development. 

Stains. Yellow stains may be caused by prolonged print development or con- 
taminated developer, that is, developer with a trace of hypo in it. Yellow and 
brown stains that are not apparent at first but appear later are due to imperfect 
fixing or insufficient washing after fixing. Dark stains may also be the result 
of unclean dishes or hands. 

Blisters. These are caused by too great a difference in temperature between 
solutions and wash water; developer containing too much alkali; too strong a 
fixing solution; rough handling of the print; too strong a solution of sulphide 
when toning, or too high a temperature of gold-toning solution. 


POPULAR 





SCIENCE MONTHLY 





SHOP 





DATA FILE 


POPULAR 


Holder with Exposed Film 
Marked by Rubber Band 


UNLESS a photographer follows a set rou- 
tine and is very systematic in every move he 
makes, he is likely to find himself occasion- 
ally in doubt as to whether or not the film 
in a certain cut-film holder has been ex- 
posed. A simple way to avoid this and pre- 
vent double exposures is to slip a rubber band 
over each holder as soon as the slide has 
been replaced after an exposure has been 
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Wooden Sack Holder Saves Time 
in Bagging Root Crops 


ITH a substantial wooden sack holder of the kind 

illustrated at the right, a potato crop or other root 
crop may be bagged by one person working alone with- 
out the annoyance of a single spill. Scrap lumber can 
be used to make the platform, upright, crossbar, and 
arms. One of the arms is solid. The other is hinged to 
the crossbar so that it can swing inward, but it is nor- 
mally held outward by a spring or a heavy rubber band 


cut from an old inner tube. Hooks driven into the Sm 


arms engage the top of the sack. The upright should 


not be long enough to raise the bottom of the sack off s 


the platform.—N. W. 


Handling Porch-Awning Lines 


WHEN awnings are hung outside of screened porches, 
the operation of the lines often becomes quite a prob- @ 
lem. Going outside to raise or lower the awnings can be j 
avoided if plain brass grommets are put in the screens | 
to admit the awning lines. There should be one grommet 
for each line, and the grommets should be so placed as 
to allow the lines to pull straight from the blocks to the 
cleats, or nearly so. The No. 0 size grommets are large 
enough in the majority of cases. 


Camera Fastened to Belt 


A SMALL camera car- 
ried by a neck strap will 
bounce and swing as you 
walk. To prevent this, 
anchor it to your belt as 
shown by using a piece 
of heavy leather and an 
extra tripod screw. Cut 
two parallel slits in one 
end of the leather so your 
belt will slip through it. 
In the other end, make a 
hole through which the 
tripod screw can be in- 

























New Vacuum-Cleaner Switch 


serted and screwed into TO REPLACE a worn-out switch on our vacu- 
the bottom of the cam- um cleaner, I used an ordinary lamp socket 


era. Extra steadiness for equipped with a push-button switch. 
hand exposures will be gained if the camera connecting it, I pushed it into the handle and 
is pushed forward until both neck strap and _ taped it securely. A glass household fuse was 


belt anchor are taut.—-ERNEST ROBSON. then screwed into the socket.—B. N. 
















Tape Marks Miniature Films 


IN THE process of examining a strip of 
miniature film to pick out certain negatives 
for enlarging, you can save time and find the 
desired negatives more quickly later on if 
you attach a small piece of adhesive tape 
along the edge of the film opposite each one 
selected. The tape is easily seen or felt in 
the darkroom.—RAY KERSH NER. 
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ESIGNED for all-around By position wood of tempered quali- 0 
use, this streamline hol- TOM B LA KE ty may be used instead. Miscel- Ng 
low surfboard is of the laneous: 18 No. 12 flathead brass << 
latest life-guard type. It . screws 2” long and 41. gross \ 

carries two persons easily. 3%” No. 6; 1 pt. marine glue; 90’ , 

Use white cedar, mahogany, spruce, red- thin cloth tape; brass yacht deck plug; spar NOTCH FC 
wood, or white pine as follows: 2 pe. %” by varnish. SAT TEL 
3%” by 14’ for rails; 2 pc. 4” by 154” by 14’ Cut and shape the stern and bow blocks. 





for battens; 2 pc. 4%” by 5” by 8’ for ribs; 1 Make notches as indicated for the top and 
pe. 1%” by 161,” by 17” for bow block; 1 pc. bottom battens. Prepare the ribs, following 
25/16” by 27.” by 8” for stern block; 4 pe. the table for dimensions. The bottom of the 
',” or %” by 12” by 13’ 9” for planking, or if ribs is the smooth arc of a circle. Cut notches 
wood a full 12” wide is not available, 1,” or for battens and limber holes; drill 1” holes 
%%”" waterproof plywood or \,” pressed com-_ at intervals across width. Fasten batten to 


Native Hawaiians taught Tom Blake to ride the waves, but 
he wasn't satisfied with their crude boards. After years of 
experimenting, he developed the modern hollow surfboard, 
now used not only by the beach boys of Waikiki, but by 
swimmers throughout the world. Here he tells how to make his 





latest model, for paddling, aquaplaning, sailing, or rescue work. 








POPULAR 





SCIENCE 


DETAIL OF 
BOW-BLOCK 


"HOLES pent i 


LE OF DIMENSIONS 


7] aT9Tofi 
WIDTHS | 124 16% | 19% | 20% 21% | 21% 21% 20 | 16% 15% 124] O 
HEIGHTS | 5g / 1%! 2 | 2%/| 3 | 34 | 3% 3% 13% 3%) 3%| 2% 
CROWN O | %| 2! %| | 14 | 14 | 14 | % [%1%4%]o 


NOTE: WIDTHS ARE TO INSIDE OF SIDE PIECES. HEIGHTS ARE AT SIDES 
OF FRAME. CROWN"IS DEPTH OF CURVE AT BOTTOM 




















































































floor or bench with several small 
nails. Arrange the ribs, flat sides 
down, starting with No. 10 at the 
stern. Place side rails with the top 
or straight sides down. Apply glue 
to stern block, bring stern ends of 
rails together,and clamp; then screw 
rails to stern block. Do the same at 
the bow. Place the other center bat- 
ten in position and screw to stern 
block, ribs, and bow block. 

Cut and fit bottom planking. 
Slightly underbevel the edges of the 
rails to insure a closed seam along 
bottom edge of boards. Apply marine 
glue, place thin cloth tape on all 
glued surfaces, add another coat of 
glue, and clamp the bottom planks 





in place. Screw them down tight. ‘ 
temove surplus glue with gasoline cl 
and fill any cracks with seam putty. a 
| Turn the hull over and coat the se 
inside with paint, varnish, tar, or a 
| oil. Fasten the top center batten in 7 


place, apply glue and tape as on bot- 
tom, and screw down decks after 
marking position of the water drain. 

Round all edges as much as the 
material will allow. If the deck 
screws are countersunk, fill the 
holes with a compound that will set 
hard. Bore the drain hole, and use 
either a brass yacht deck plug or an 
ordinary cork to close the drain. 
Sandpaper the entire board thor- 
oughly and apply several coats of 
spar varnish, sanding lightly be- 
tween coats. The board may be fin- 
ished in colors, if desired. 

If the board is for wave riding, the 
decks may be of !.” stock, making 








the total weight about 90 lb. The cs 
weight of the board as shown is Hal 
about 70 Ib. 


Posed on the sand for clear- 
ness, this view shows how oa 
mast support may be lashed 
on. Steering is done with feet 


| 
Hollow surfboards are used 
extensively for life-saving. 
They can be paddled with the _ 


arms about seven miles an hour 
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Four-Place 
Swing 


DESIGNED FOR 
SAFETY 



































LTHOUGH the unique swing 
shown in the accompanying 
illustrations can accommodate 

four children as passengers, one 
child can swing it alone without un- 
due effort. It is so designed that 
side sway is eliminated, and there is 
no place where wandering fingers are likely gers in the swing may sit facing either way. 


to be pinched—always an important consider- Make the framework of sound material ap- 
ation where children are concerned. Passen- proximately the sizes specified. The bottoms 


of the posts which go into the ground should 
be treated with asphaltum paint or creosote 
to forestall decay. For the hangers that sup- 
port the swing, select vertical grain pine or 
other strong, straight-grained, knot-free ma- 
terial. The ends are reénforced with strap 
iron to prevent splitting, and short sections 
of brass tube are set in the bolt holes to pro- 
vide durable and noiseless bearings. One of 
the reasons most outdoor equipment loses its 
popularity is, indeed, the noise and looseness 
of neglected bearings. However, even if oiling 
is neglected, the brass bearings of this swing 
will give little annoyance. 

The cross members supporting the seat 

plank are rounded at the ends so 

The general method that there will be no crevices to 
of assembly appears catch clothes or pinch fingers. An- 
in the small side other advantage of the design is 
ond end views below. that it provides ample leg room. 
The broken-away per- Strap-iron cross braces are fas- 
spective view at the ; 
left and the larger tened on the middle hangers as 
sketches above show Shown in the end view below to pre- 
the actual details vent side sway.—HI SIBLEY. 





TRAP-|RON 
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2 5"x5"«40'-0" “ 
POSTS SET 18" { 2? 
BELOW GRADE “SQ TARRED OR 
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| Old Fence Posts Lifted 


with Lever and Chain 


MANY devices are used for lifting fence 




















posts, but for ordinary use the homemade 


Cutting Duplicate Pieces 
on a Circular Saw 


FoR cutting duplicate pieces of wood to 
length on a circular saw without danger of 
a kick back, the jig below will be found ccn- 
venient. The drawings are for a saw fence 1” 
thick and 2” high. Note that there is 
clearance between 











1 


4 


bottom of jig and saw 
table. The stationary jaw of a 2” clamp is 
cut so that it may be screwed to the jig. 

If your saw has a graduated scale, merely 
extra in setting the pointer; other- 
wise slide the jig up parallel with the front 
saw teeth and adjust the fence 
by measurement; then slide 





























one illustrated above will serve surprisingly END VIEW 
well. Heavy, hard-to-pull posts can be raised 
with it. Obtain a stout piece of hardwood 
and a heavy iron bar. In one end of the block 
of wood cut a slot for the bar. Drill through 
both members for a heavy bolt and assemble 
as shown. Bolt a short piece of chain with a 
hook at one end to the short end of the lever. 
To operate, hook the chain around the post 
loosely and pry. As the post comes out, let 
the chain slacken and slide down the post. 
Then pry again.—NORVAL WRIGHT. 
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PLANE IRONS AND CHISELS—GRINDING [| WOODWORKING] 


Plane irons and chisels are ground on the beveled side only. Either an ordinary 
tool grinder or a sandstone wheel may be used. The grinding wheel must revolve 
toward the tool, which should be held firmly and moved from side to side across 
the stone with moderate pressure. For average work the bevel should be twice 
as long as the thickness of the tool. The tool must be kept cool by frequent dip- 


ping in water when used 
with a small grinder, or by 
letting water drop on the 
stone, if of the sandstone 
variety. Burning (indicated 
by a blue color) ruins the 
tool. After being ground, 
the tool should be free from 
nicks, slightly concave along 
the bevel but straight across, 
and having the edge square 
with the sides. 
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the jig back 2” or 3”.—F. H. | 
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A small hall rack and a general utility shelf are shown 
above, and a colorfully enameled towel holder at right 


Graceful Bird Pattern Decorates 


Various Small Novelties 


SEVER AI, decorative wooden articles may be 
made from the bird pattern illustrated. If 
cut from 12” wood and assembled with two 
end brackets and a shelf, it will serve as a 
useful wall shelf. The lines and spots on the 
birds might be carved out, if desired, and 
given a dark stain; then apply a medium- 
dark stain over the birds alone, and give one 
















or two coats of clear varnish to the entire 














piece. A similar backpiece may be used with 
two small brackets and a broomstick rod to 
form an enameled towel rack. A hall rack 
may be made from 1” wood by setting in five 
wooden pegs at an angle.—H. F. 5S. 





PLANE IRONS AND CHISELS—WHETTING 





BRACKET 
(MAKE 2) 


” 








[ WOODWORKING] 


The wire edge formed by grinding is removed by rubbing the plane iron or 
chisel on an oilstone (whetting). A mixture of half kerosene and half machine oil 
may be used on the stone. Hold the plane iron or chisel firmly so that the heel 
of the bevel is raised slightly above the stone. Rub back and forth with moderate 
pressure. Reverse the iron or chisel and rub the back a few times, holding it 
absolutely flat. Continue in this way until the wire edge is removed and a keen 


edge is formed. Finish rubbing on a leather-covered block. 


on a finger 






HEEL OF TOOL SECOND POSITION 


Test for sharpness 


or four whettings 


may be given between grindings. 
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TEST FOR SHARPNESS 
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HILE the general methods of 

painting small boats are the same 

for all classes, there are certain 

variations according to the type 

of boat. The following specifications are for 

new boats, but a study of them will also 

make it clear what is required for repaint- 
ing from time to time. 

Lapstreak or clinker-built hulls. 1. Sand 





Hard racing bottom enamel is 
used for fresh-water sailboat 
hulls. Right, lapstreak boats 
finished in marine spar varnish 


PART TWO 


By 
RALPH G. 
WARING 
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BUAT PAINTING 


smooth with 12, 00, and 4/0 open-faced gar- 
net sandpapers and a heavy felt block. 2. 
Fill all exposed surfaces with hard-drying 
marine-type silex filler, well cleaned and 
dried forty-eight hours before coating. 3. 
Prime all inside and outside surfaces with one 
part quick-drying marine spar and one part 
pure turpentine by brush or spray. 4. Dry as 
long as practical, but not less than forty-eight 
hours with heat. Sand carefully 
with the worn 4/0 paper left after 
operation 1. 5. Putty-glaze with col- 
ored-to-match, hard-drying, lead- 
base putty as needed over brad 
holes, dents, or other imperfections. 
Dry forty-eight hours and sand. 6. 
Dust off, use a tack rag, and var- 
nish full body. Dry hard. Sand 
with 6/0. 7. Revarnish to three or 
four full coats on new work, sand- 
ing between coats. Last coat to be 
left full gloss. 

Sailing dinghies, sloops, and cruis- 
ers. If the hull is to be finished 
natural, proceed as for lapstreak 
hulls. If, however, the hull is to be en- 
ameled: 1. Prime with marine-type 
red-lead primer. Dry one week with 
heat if possible. Sand lightly with 
4/0 open-faced garnet. 2. Glaze all 
seams with suitable marine-cement 
putty. Knife clean and level. 3. Cuff off 
lightly but smoothly with 4/0 garnet. 
4. Brush on hard racing bottom en- 
amel. (If, however, the hull is to 
be used in salt water, substitute 
antifouling bottom paint. This can- 
not be sanded because it is relative- 
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As It Should Be Done 





Speed boat with varnished mahogany topsides and deck. The bottom is hard racing enamel, and the 
boot-topping or stripe between it and the topsides varnish is white enamel. Black is often used instead 


ly soft.) Dry hard, sand with 4/0 wet-or-dry 
paper, and recoat. 5. Repeat to four coats. 
Allow all possible time between coats and 
water-sand each. Leave last coat in full 
gloss. 6. Topside paint may be either black 
or white, but the white must be resistant to 
oil, grease, or sulphide water, and capable 
of weathering white. 7. Boot-topping should 
be hard drying to facilitate cleaning off 
growths that accumulate at the water line 
in fresh waters. Black is generally used, but 
occasionally white. Two coats should be 
applied. 8. Canvas decks, strips, or covers 
should be well filled, dried, sanded, and fin- 
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SPREADING RATES FOR MARINE FINISHES 


1. Paste filler, if 10 lb. of paste is used per gallon of thinner (1 part 
pure turpentine plus 2 parts gasoline) will cover 500 sq. ft. per gal. 
2. Yacht gloss white, 700 sq. ft. per gal. 

Yacht gloss black, 800 sq. ft. per gal. 

4. Marine deck paint, 600 sq. ft. per gal. 

5. Marine antifouling bottom paint, 500 sq. ft. per gal. 

6. Marine hard racing bottom paint, 600 sq. ft. per gal. 


7. Marine bottom, bronze, 600 sq. ft. per gal. 


MONTHLY 


ished with from two to four coats of the prop- 
er color deck paint, well worked in, dried, 
and sanded between coats. Last coat to be 
left as brushed or sprayed. 9. All exposed 
mahogany, trim, spars, or other natural 
wood to be filled, primed, and finished in four 
coats of quick-drying marine-type spar var- 


nish. Sand between coats; leave last coat in 
full gloss. Give all possible time between 
coats. 10. For cabin interiors, use eggshell- 


gloss marine enamels. 

To insure clean dividing lines, you may 
find it advantageous to use regular painter's 
masking tape of the self-adhering type. 


[PAINTING] 
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WOODEN 


DOOR WEDGE 












Door Stop Scroll-Sawed 
in Shape of Sailboat 


HIS nautical door stop is scroll-sawed the sails flat white, the hull bright red, and 
lee 32” plywood, and the mast, boom, the water green. Leave the spars the natural 
and gaft are ',” dowel rods, planed flat on wood color or varnish them. Fasten the sail- 
one side and tapered toward the ends. Paint boat to a wooden wedge.—-FRANK MCCARTY, 


Strain Detector Shows Flaws in Spectacle Mountings 















NOWN as a “strain detector,” the homemade de- 
K vice shown in the accompanying illustrations is 
for determining whether spectacles are mounted cor- 
rectly. It indicates at a glance if the lenses are under 
such a strain that they may break later on. 

The machine makes use of polarized light and is 
similar to those now found in up-to-date optical es- 
tablishments. It is merely a small lamp house with a 
circular window, and a projecting sheet metal arm in 
the end of which a 
rectangular open- 
ing is cut. Polaroid 
is mounted in both 
these windows and 
crossed in such a 
way as to _ give 
purple polarized 
light. When the 
spectacle mount is 
placed between the 
two windows, it 
can be seen at once 
whether the glass 
is being subjected 
to unnecessary 
strain or is set cor- 
rectly.__S. JANES. 











The detector is a small lamp 
house with two pieces of polar- 
izing material. The lower one 
is turned to give purple light 


At left, testing two spectacle 
mounts. The farther one is bad 
because the glass is strained 
but the other one is all right 
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PRING guides for the circular 

saw are, of course, indispensa- 

ble in the woodworking shop, 

and the one illustrated is es- 
pecially well designed for its pur- 
pose. It holds the work tightly 
against the fence of the machine 
even if the wood is badly warped, 
and it prevents fly-backs because 
the work can only move forward 
once it enters into the fingers of 
the fixture. 

Dimensions for a large machine 
are given in the drawing, but they 
may easily be reduced. Note that 
the bottom corner of the spring 
fingers is cut away to give clear- 
ance for sawdust and small pieces 
of wood. This rabbet may be cut 
before the saw kerfs are made to 
form the 1,” wide fingers. The 
fixture should be braced while in 
use. A loose-pin hinge is used to 
attach the brace so that it may be 
removed when the fixture is stored. 


RIP BOARD ON ——— 
BAND SAW AND 

LEAVE STRIPS 

1/4" THICK 

BETWEEN SAW CUTS 
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ell-Designed Spring 6 


INCREASES SAFETY OF CIRCULAR 


Sarting Guide 
































The springy fingers 
of the guide hold the 
work tightly against 
the ripping fence and 
prevent any fly-backs 





Assembly and detail 
views. Although the 
dimensions are for a 
large saw table, they 
may readily bescaled 
down to fit any type 
of home workshopsaw 

























A set of the split 
tubes on a holder 
made by driving 
finishing nails in a 
wood block. At left 
are shown two uses 


Split-Tube Collet Chucks 


Serve Many Purposes 


SHORT pieces of tubing, cut open down one 
side, form handy collet chucks for many uses. 
They can be used to hold the ends of broken 
drills or to reénforce very small drills. They 
will prevent damage to polished or threaded 
rods that have to be clamped in a vise and 
keep thin-walled tubes or wooden rods from 
being flattened by the vise jaws.—M. T. 


Handy Switch Control for Drill Press 


CONVENIENT switch-control knob 
and safety lock may be added 
with very little work to a drill press of 
the type illustrated. A piece of 3/16” 
brass rod about 2’ long is bent as re- 
quired by the design of the machine so 
as to run from the motor switch to the 
front of the drill press. A small screw 
eye is soldered to the switch to receive 
one end of the rod; the other end is sup- 
ported in a bracket made from a piece 
of %” by 114” sheet brass with a quar- 
ter bend in it as shown. 
To relieve the switch from any strain, 
a 1” corner brass is mounted on the 
motor as an additional bearing for the 
rod, and two stop collars with set screws 
are fixed on the rod to limit ‘the move- 
ment. A small radio tuning knob is fas- 
tened with a set screw to the front end of 








Gauge on Tinner’s Snips 
Limits Length of Cut 


MANY times in working with sheet metal 
it is desired to make a series of cuts of equal 
length, as, for example, when cutting a num- 
ber of fan blades from a single blank. For 
this purpose the adjustable gauge shown be- 
low will be found useful. When it is attached 
to the shears, any number of uniform cuts 
may be made. It is adjustable and may be 
set to stop the cut at any place up to the limit 
of the shears. Make it from fairly heavy 
sheet metal, loosen the nut that tightens the 
blades of the snips, and slip the gauge in 
place. Set the bottom of the V-notch exactly 
level with the nearer blade and as far back 
from the point as the cuts are to be made. 
The gauge shown is 314” long and %4” wide. 





Adjustable gauge fastened to tin snips so that a 
number of cuts of uniform length may be made 


\ : 
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the rod. The lock is merely a piece of 1” 
by 3” by 1/32” brass bent over the rod be- 
tween knob and front rod support. It 
prevents the switch from being thrown. 
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Three drawers 
were added to 
the old cabinet 
after the phono- 
graph mechanism 


had been junked 


mpgs 


EA 












The top compartment is of generous 
size for drills, bits, and various other 
accessories that are in constant use 


Old-Fashioned Phonograph 
Converted into a Tool Cabinet 


OLD phonograph cabinets can be remodeled into ex- 
cellent tool cases. The one illustrated was bought for 
thirty-five cents secondhand and fitted up for use in 
connection with the drill press. 

A cabinet that has the upper part of the legs square, 
as shown, is the simplest to make over. Remove the 
mechanism, doors, and all hardware with the exception 
of the lid support, and take off the lid itself temporarily. 
Cut a piece of plywood to fit inside the top, and nail in 
cleats to hold it about 2” down. The drawers and draw- 
er slides may be built as in the drawings. The record 
compartment shelves will serve for drawer bottoms. 
Paint the whole and add drawer knobs, 


How the floor of the up- 
per compartment was 
inserted and drawers 
and their slides made 
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Scales Scribed on Tinned Copper 


CALIBRATED scales and dials for machines, models, and 
various instruments, especially those of an experimental 
nature, are easily made from tinned copper plate. If this is 
not available, ordinary sheet copper can be tinned with 
solder by using a common soldering iron. The divisions 
are scribed through the tin coating so they may be clearly 
After the marking has been 
completed, polish the surface lightly with fine steel wool 
and lacquer to preserve the brilliance. 


read as shown at the left. 
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HARDEN AND GRIND ALL OVER 


HIGH-SPEED - 


STEEL 
(0.0015" PRESS FIT) 


ROUGH FREE-HAND 
FINISH-~GRIND MECHANICALLY 


CUT OFF 






Lathe Accuracy 


Large or small, a lathe must be accurate, as 
in this case where the column of a big radial 
drill is being turned. Left, testing faceplate 


FTER a lathe has_ been 
checked up from. the 
point of view of align- 
ment, it is necessary to 

test the cross-feed mechanism. 
Work already done will avail 
nothing unless this part of the 
lathe is also in good order. 
The major test, which is quite 
simple, relates to the faceplate. 
Mount the faceplate on the spin- 
dle, but make sure that contact- 
ing surfaces are clean. Now take 
two light cuts over the plate. Use 
a straightedge and a small piece 
of 0.001” thick paper, as shown, 
to see what the results are. If the 
surface is concave to this amount 
or less, it is considered quite sat- 
isfactory. On the other hand, even 
a minute amount of convexity is 
out of the picture and indicates 
wear in either of the dovetailed 
slides. Check the cross-feed slide 
and screw first, then the tool post 
and swivel slides. Gibs and adjust- 
ing screws are provided so that it 
is easy to compensate for wear. 


PCPULAR SCIENCE 










































—_— ed 


oe e 





we Ww SO 


om Ve Ve a - — 


\y 


cr 











CHECKING UP ON THE CROSS-FEED . . . CENTERS 





CHUCKS ... SPECIAL THROW PLATES. . . TAPERS 








































Now let’s consider the va- 
rious accessories used with any 
lathe. It is logical to start with 
the centers because consider- 
able unsatisfactory work is 
regularly traced to defective 
ones. Lathe centers. should 
preferably be ground all over, 
although accurately’ turned 
and hardened centers are safe to 
use. Many lathe operators use soft 
headstock centers so they can oc- 
casionally true them by turning as 
shown. This idea is all right if the 
point is turned precisely radial; 
however, the conventional method 
is to prickpunch mark the center 
and spindle so as to align them at 
will. 

Tailstock centers with high-speed 
steel inserts, made as shown at A 
in the drawings, are particularly 
recommended for long life. Very 
serviceable centers can also be 
economically made from discarded 
high-speed steel end mills, as at B. 
Grind the shank to a Morse taper 
before cutting off, or use with a 
combination taper collet. 

Some heavy work or work with 
large center holes requires live 
centers. These need not be expen- 
sive unless they are used constant- 
ly. Ball-bearing live centers ma- 
chined from good carbon steel, then 
hardened and ground all over, as at 




















Suggestions for ball-bearing live centers, a parallel-gauge fixture, and a so-called 





"throw plate." On the 


facing page is shown a tail center with high-speed steel insert and one made from a discarded end mill 
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C, will handle a substantial weight. In fact, 
centers like the one shown have been used to 
turn 250-lb. crankshafts. 

Good chucks play their part in accurate 
lathe production. Keep them right by dis- 
mantling them often and cleaning all parts 
in a gasoline or kerosene bath. Three-jaw 
universal scroll chucks should carefully be 
trued with a plug gauge after reassembling, 
but at times the jaws have to be ground to 
establish the desired concentricity. Always 
clean the threads of a chuck before using it. 
For this purpose an improvised tool may be 
used as shown in one of the photographs. 

Work of irregular shape occasionally comes 
along and is of such a nature as to require 
extra truing facilities. In other words, some 
parts have to be accurately bored or rebored 
and trued to lateral as well as radial accu- 
racy. The addition of a so-called “throw 
plate,” shown at D in the drawings, will 
solve such problems. This plate is set against 
the regular faceplate and may be made 
slightly smaller than the latter. Small adapter 
plates of various diameters are made to suit 
the run of the work and set between the 
throw plate and the piece being trued. A va- 
riety of wood bushings are required to fill the 
gap between the bore of the work and the 
long bolt that holds the assembly together. 
These bushings also afford convenience in 
truing. 

The procedure is first to true radially, then 
correct lateral errors with the throw screws. 
A slight movement of one or two screws 
against the faceplate—that is, those so lo- 
cated as to throw over the low spot—will 
quickly give the desiréd results. The piece 
is then securely held with a bored strap and 
two bolts, and the job is ready for boring or 
grinding after removing the long bolt and 
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lf you prefer to use soft 
centers in the headstock, it 
is a good idea to check up 
by means of an indicator 
after they have been trued 
up by turning as at the left 


Before a chuck is mounted, 
it is important to see that 
the threads are clean. An 
easy way to do this is to 
use a small tool having a 
point shaped to match the 
threads as illustrated below 





This outfit is, of course, suit- 


wood bushing. 
able to use in 
grinder. 

The turning and boring of tapers demand 
that the tool cut precisely radial as no taper 
can be accurately generated otherwise. All 
internal tapers should be finished with ream- 
ers unless intended to be ground. When fin- 
ished by boring, final results can, however, be 
had by a lapping operation. External tapers 
predominate by far because such work in- 
cludes shanks o1 all descriptions. Female 
taper gauges are expensive and require Prus- 
sian blue for testing, and the whole pro- 
cedure is slow and inconvenient. A parallel- 
gauge fixture as shown at E is advantageous 
since it eliminates the female gauge and ex- 
pedites work to a marked degree. The tool 
can usually be made from odds and ends ex- 
cept for the two parallels. These must be 
hardened and ground all over. 

After all, the old saying, “A stitch in time 
saves nine,” applies to a lathe or any other 
machine tool. Keep your lathe clean and well 
lubricated at all times. Watch for that first 
0.001” play because it soon multiplies itself 
disastrously. 


any internal or universal 
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Heavy-Duty Screw Driver 


Gives Great Leverage 


HEAVY-DUTY “persuader”’ 
for stubborn screws can be 
fashioned from a large screw 
driver. An inch or so from the 
tip, apply a narrow blowtorch 
flame and heat the shank for a 
few moments. Do not permit it 
to get so hot that the temper of 
the whole tool will be drawn. 
This heating is merely to allow’ 
the tip to be placed in a vise and bent to a 
90-deg. angle. 
The auxiliary grip is molded from a com- 
position formed by heating half a cup of thin 
glue, then adding tissue paper until a thick 


INSERTED-TOOTH milling cutters of various 
sizes for home workshop use may be made 
economically by the following method, es- 
pecially if discarded high-speed steel teeth 
can be obtained from a machine shop. Teeth 
that have been ground down too small for 
their usual-size cutters will serve the purpose. 

A steel disk is attached to a tapered shank 
arbor. The blank is then set in a drill press 
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paste results, after which chalk (whiting) is 
added until the mixture is a stiff dough. In 
three or four days this will dry hard and 
can be sanded or carved to »nrovide a smooth 
grip.—K.F.K. 


Inserted-Tooth Milling Cutters Made at Low Cost 


and holes are drilled at the proper angle so 
that taper pins may be inserted as shown. 
The hole for each pin is reamed to such a 
diameter that when the pin is driven in snug- 
ly, the small end is flush with the arbor side 
of the blank. With these pins in position, the 
unit is placed in the milling machine and the 
blank is swung around at the proper angle 
and off center a sufficient amount to give the 
desired rake; then the slot is milled to the 
proper width for the inserted tooth. This slot 
cuts the taper pin in half. 

After this machining operation, the teeth 
are inserted in the slots and the half taper 
pins are driven in farther to bind the teeth. 
It is then necessary to grind the cutter, which 
almost any machine shop will do at a rea- 
sonable figure.—-E. W. CLEM. 





A cutter blank set up for machining the slots. The miller is one 
Mr. Clem constructed. Right, how the teeth are pinned in place 






















~~ WIRING 


fe 
% 


permanent base or wall out- 

lets for electric lamps and 
appliances is the cause of the 
hazardous misuse of cords in 
many homes, yet it is not at all 
difficult to install plug outlets, 
especially on the first floor. Every 
main room should have at least 
two, and the living room requires 
from four to six, depending upon 
its size. The accompanying illus- 
trations show some of the prob- 
lems involved in the installation 
of new outlets. 

The Electrical Code allows ap- 
pliances rated up to 12 amperes 
(1,320 watts) to be used from 
ordinary outlets that are wired to 
common branch circuits with No. 
14 wire. However, we cannot 


[Ve of a sufficient number of 






















NEW DOUBLE CUT-OUT and box added 
to old cabinet with nipple, lock nuts, and 
bushings. Wire of same size as submains 
(in this case No. 8) is spliced to the orig- 
inal wires so the joints come between the 
terminal clamps. Solder the splices. If the 
meter is nearby, it is better to use new 
submains long enough to reach the box 
without splices. A double cut-out was used 
to provide for a spare circuit. Sometimes 
the fuse box has room for a new cut-out 
















BEFORE DOING ANY CUTTING upstairs, 
drill a hole up into the partition to make 
sure it is possible to fish up the BX. The 
partition is located by measurements and 
by observation. Double timbers and heavy 
girders are usually indications of a partition 


By 
HAROLD P. 
STRAND 
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CONVENIENCE OUTLETS 


have in the circuit a load exceeding 15 
amperes at one time. This means that we 
must not plug in too many appliances to- 
gether and expect the 15-ampere fuses to hold. 

If you have an appliance rated at over 12 
amperes and up to 15 amperes (1,650 watts), 
the Code requires that you wire the circuit 
with No. 12 wire and fuse it for 20 amperes. 
This circuit is also useful when several 
smaller appliances are to be used at one 
time. For instance, we could plug in three 
660-watt units such as a flat iron, toaster, and 
grill, drawing a total of 18 amperes. They 








BRICK FIRE STOP, if encountered, 
can usually be knocked out enough 
to pass the cable by using a long 
iron rod and a hammer, or a long 
cold chisel. There is rarely more than 
two layers of brick above floor level 


THE FEED CABLE from fuse box is 
No. 12 BX to allow use of 20-ampere 
fuses. Junction box is for connections 
to extra outlet in kitchen if needed. 
Joints are made by twisting bared 
ends of all black wires together, and 
making another group of white wires. 
Solder and use rubber and friction 
tape. Add a blank cover on the box 
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would blow the fuses used on the first circuit. 

The 20-ampere circuit is well adapted to 
outlets in the kitchen. Starting from a sepa- 
rate cut-out in the fuse box, a line of No. 12 
BX or two No. 12 rubber-covered wires in 
steel tubing, if local rules demand it, are 
carried up to an outlet for the iron, another 
for the electric refrigerator, and a third 
over the table, if placed beside the wall, for a 
toaster. In addition, it might be desirable to 
include a mixer outlet near the kitchen 
cabinet; also, near one of the windows, an 


‘outlet is handy for an exhaust ventilating 


Below, attaching trimmed end of BX to the snake 
wire. The other end of the snake has been caught 
by another wire and fished out of the wall upstairs 
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MEASUREMENTS disclosed that blocking had been 
used in the wall at the chair rail. This was bored 
through with the extension bit through the outlet hole 
in the wall. Care is needed not to break the plaster 


BX CABLE is pulled up to the outlet, where a switch 
box is installed. Use red fiber bushings on all ends 
of cable, and clamp the armor in the box. A du- 
plex receptacle is then connected in the usual way 





fan. A circuit is thus available to plug in 
any one appliance up to 1,650 watts (such 
as a large mangle) or for using a number 
of smaller devices together up to the 
capacity of the 20-ampere fuses. 

In running the circuit across the cellar 
to the kitchen, it might be a good idea on 
the way to pick up a plug in the dining 
room and allow the use of table appliances 
from this circuit. 

Appliances in excess of 1,650 watts and 
up to 2,200 watts must be used only from 
a circuit wired with No. 10 wire and have 
20-ampere receptacles installed in the wall 
or base. 

When acquiring a new appliance, ex- 
amine the name plate and note its rating 
in amperes or watts. The wattage is found 
by multiplying the volts (usually 110) by 
the amperes. 

Be sure to have all wiring inspected by 
your local electrical inspector. 





How to Resharpen Hair Clippers on an Oilstone 


HAIR clippers, both hand and machine, 
must be sharpened correctly or they will be 
irretrievably ruined. The first requisite is a 
large oilstone with two grades of grit— 
medium and fine. If an old one is to be used, 
bring both surfaces to a perfect level by 
grinding on a discarded piece of auto wind- 
shield, using sand and water for an abrasive. 
After all low spots are removed, the stone 
should be washed clean and oiled. 

Take the hair clippers apart completely, 
removing the guide pins and all screws. If 
springs are broken, they can be replaced by 
new, and replace all worn screws. Next lay 
the blade upon the stone with cutting side 
down and rub it back and forth along the 
surface, also giving it a rotary or side-to-side 
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motion, to avoid grooving the stone. About 
100 strokes will be enough for an ordinarily 
dull blade, but as many as 300 strokes may 
be needed. Use only moderate pressure and 
never grind the blade with the stone dry. 
Sight along the surface of the blade, and the 
sharpened portions will appear somewhat 
dimmer than the dull parts. Finally, finish 
with the finer side of the stone, using not 
over 100 strokes..-GEORGE PARKE. 


Penetrating Oil for Shop Use 


For loosening rusted connections on plumb- 
ing jobs and similar work, a cheap penetrat- 
ing oil can be mixed from one part used motor 
oil and three parts kerosene.-—L. C. T. 
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“Gems” for Celluloid Rings 
Cut from Old Toothbrush 


INGS made from old toothbrush handles 

or scraps of celluloid may be ornamented 
with “gems” of the same material. Either 
transparent or solid colors may be used, the 
gem being formed as shown on the end of a 
fairly large piece. The top edges are beveled with a fine finger-nail or 
ignition file, and the sides then trimmed off. Drill a hole partially 
through the ring, fill it with acetone, set the point of the gem into it, 
and let it dry. Do not attempt to buff the gem, but it may be bright- 
ened by painting it with acetone, applied sparingly witha soft camel’s- 
hair brush.—E. E. YOUNGKIN. 
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Protector Shaped from Tin 
to Guard Injured Finger 


<he WHEN the tip of a 
gy } finger is badly injured, 
it remains sensitive for 

As a long time and hurts 
LP __.. ~_when accidentally 
we bumped. To protect it, 

cut a piece of fairly 
heavy tin to the shape 
shown and bend it to 
fit over the initial dress- 
ing. 3ind the metal 
jacket on with surgical 
tape.—F.. R. JOHNSTON. 








Sandpaper Cutting Gauge 


SANDPAPER can be divided into half and 
then quarter sheets quickly and neatly by 
making the cutting gauge illustrated below. 
A 10” twenty-four tooth hack-saw blade is 
fastened to the outward-beveled front edge of 
the board, with the teeth leaning in the same 
direction you will face while cutting the pa- 
per. The teeth should extend at least 1/16” 
above the top corner of the board. 











Rustic Outdoor Trash Can 


FoR picnic grounds, camps, or parks, this 
rustic trash holder is much less unsightly 
than the ordinary types of painted cans. It 
is made of twelve wooden staves held togeth- 
er by two hammered iron bands. Short, 
square-headed lag screws pass through holes 
in the bands and into each stave. The inner 
container, of heavy wire screen, is lifted The block is 6” by 9/4” with stops at the back for 
out to empty the contents. ELMER CROOK. tearing sheets in half, and another for quartering 
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Easily made test-tube rack, with wire bracket for filtering 


F YOU have been following this series of ar- 
ticles for some time, you probably have al- 
ready set up a more or less complete 
chemical workshop in which to carry on your 
experiments. However, there is always a new 
crop of beginners coming along—-newcomers 
who would like to join the fun and who need 
some simple advice on equipment and work- 
ing methods. Old-timers surely won't be- 
grudge this space to help 
others get started in the 
fascinating pastime of 
amateur chemistry—-and 
perhaps their own mem- 
will be refreshed 
with a pointer or two. 
Let’ssuppose, then, that 
you are starting from 
scratch—-and would like 
to have a place where 
you can perform “magic” 
tricks with chemicals, 
test household prepara- 
tions, and carry out a 
great variety of beauti- 
ful and spectacular chem- 
ical experiments. Where 
do you start, and how ? 
First, you will want a 
corner of your home 
where you can perma- 
nently arrange your par- 
aphernalia, out of the 


ories 
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Join in the Fun of Experimenting at Home! 
Article Tells 


How Easy It Is to Start 


By RAYMOND B. WAILES 


way of others. You shouldn’t have 
to put up with the inconvenience of 
using the bathroom or laundry as an 
improvised laboratory—even if the 
rest of the family are broad-minded 
enough to let you! The attic, the cel- 
lar, or a spare room will give you a 
place where you can work undis- 
turbed, and leave equipment for an 
interesting experiment set up as long 
as you wish. You can also use part 
of the garage, but solutions will have 





to be protected against possible 
freezing in cold weather. 
In many ways, the basement 


makes the best choice. Gas, the per- 
fect laboratory fuel, can be tapped from the 
pipes here and led to your chemical bench. 
Usually electricity will also be available. The 
ideal home laboratory would be one supplied 
with gas, electricity, and running water. If 
necessary, however, you can get along with- 
out them. Instead of a gas-burning Bunsen 
burner, for example, you can use an alcohol 
lamp for heating test tubes and flasks and for 





Amateur-chemistry outfits like this offer the beginner a good start toward 
establishing a home laboratory. You can purchase either an assortment of 
chemicals alone, or a kit that also includes test tubes and other paraphernalia 
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in Amateur Chemistry 








Water supply—a wash 
bottle for dispensing 
small amounts of wa- 
ter, and a siphon jug 


bending glass tubing. Elec- 
tric heat will also serve. 
Where high temperatures 
are called for, a gasoline 
or alcohol blowtorch may 
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be used. 

Even if it is nothing 
more than a packing case 
with a board nailed on for 
a Shelf, you will need 
some sort of a chemical 
workbench. Once you have 
caught the ‘‘bug”’ of exper- 
imenting with chemicals, 
you will aspire to a more 
commodious piece of lab- 
oratory furniture, and you 
can easily make it for 
yourself. An old kitchen 
table, or a new one that 
you can buy cheaply unfin- 
ished, makes a first-class 
foundation for a chemical 
bench. On this base you 
can attach substantial 
shelves, bookcase-fashion, 
to hold your stock of 
chemicals and a few pieces of laboratory 
glassware that you use most frequently. It is 
a good plan to construct three shelves, five 
inches wide and of seven-eighths-inch stock, 
running along the back of the table. Sup- 
ported by uprights of five to six-inch width, 
from the same stock, the shelves may be four 
feet long without sagging when filled with 
chemicals. Tallest and heaviest bottles go 
beneath the first shelf, which should be eight 
inches above the table top, while six-inch 
spaces suffice between the upper shelves. Two 
coats of battleship-gray paint will enhance 
the job. Pegs that may be added for holding 
and drying flasks, as shown at the right of 
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Here's a typical amateur chemist's bench. The base is a kitchen table, 
fitted with homemade shelves, rack for siphon jug, and a drain for waste 


the workbench illustrated, should be left un- 
painted. 

If you lack a supply of running water, a 
substitute may be improvised by fitting a gal- 
lon jug as a siphon. Insert a two-hole stopper 
carrying a short length of glass tubing as an 
air vent, and a longer section of tubing that 
reaches to the bottom of the jug. To the lat- 
ter, attach rubber tubing and a pinch clamp, 
Set the jug on a shelf above your bench, and 
you can draw off water as needed by squeez- 
ing the pinch clamp. Smaller quantities of 
water may be dispensed from a “wash bottle,” 
a useful aid described in a later paragraph. 

A gallon crock, or a metal pail with several 
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interior coats of paint, will serve as a recep- 
tacle for waste. Spent solutions, used filter 
papers, burnt matches, and cork borings may 
be thrown directly into it. An added conven- 
ience is a drain made by mounting a funnel, 
or the inverted top cut from a large bottle, at 
the side of the bench. With rubber tubing lead- 
ing to the waste bucket, this makes a handy 


sink for pouring off liquids. 

What makes a suitable as- 
sortment of chemicals and 
apparatus to start your ex- 
periments with ? Often, a nov- 
ice at stamp collecting makes 
a good beginning by purchas- 
ing one or more inexpensive 
“packets” containing a large, 
mixed collection of varieties. 
Likewise, there are excellent 
chemical “sets’’ or “kits” on 
the market that provide a be- 
ginner with a representative 
variety of materials at very 
low cost. You can purchase 
either an assortment of chem- 
icals alone, or a kit that also 
includes such permanently 
useful laboratory accessories 
as test tubes, test-tube hold- 
ers, an alcohol lamp, and a 
beaker or fiask, together with 
a tripod for heating its con- 
tents. 


If you are 





This is the proper way to heat liq- 
vids ina test tube. The alcohol lamp 
was made out of cn empty paste jar 





assembling your apparatus 


separately, your principal needs in your first 
experiments will be a number of test tubes, a 
test-tube holder for handling them above a 
flame, and some kind of a heater—a Bunsen 
burner, alcohol lamp, or electric stove. Test 
tubes four to six inches long, and half to 
three quarters of an inch in diameter, are 


good standard sizes. Useful 
items of equipment also in- 
clude beakers, flasks, glass 
funnels, a graduated cylinder 
or two, a test-tube rack, a 
porcelain crucible, an evapo- 
rating dish, and an assort- 
ment of cork stoppers, cork 
borers, and glass tubing. A 
small photographic balance, 
preferably with gram weights, 
will also come in handy for 
weighing out chemicals. 

Of course you don't have 
to buy all this at once, but 
can add as you go along. 
Many interesting and prac- 
tical experiments require only 
a test tube or two and a few 
inexpensive chemicals. 

Suppose, let’s say, you 
want to know whether the 
hydrogen peroxide in your 
medicine cabinet has lost its 
strength. Just add a drop or 





You Can Make 








This Handy Automatic Evaporator 


ee is an example of a piece of laboratory 
apparatus easily made by the young chem- 
ist. It is an automatic evaporator. The solu- 
tion to be concentrated is placed in the flask, 
which is equipped with a two-hole cork stopper. 


How the evaporator is 
constructed. It feeds 
the liquid into the dish 
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Here it is in use with an electric heater ann SSE 
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A glass tube passes 
through one hole, just 
entering the flask and 
projecting two inches 
on the outside. A long- 
er glass tube projects 
to the bottom of the 
flask and also extends 
two inches on the out- 
side. The whole device 
is inverted over an 
evaporating dish or 
beaker, which is then 
heated. The liquid au- 
tomatically flows from 
the flask and is con- 
centrated in the dish 
or beaker, where it is 


same level. 
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two of hydrochloric acid to a 
sample of it in a test tube, then 
several drops of potassium di- 
chromate solution, and heat the 
contents of the tube. If a blue 
or green color appears, the per- 
oxide is still good. 

By equally simple experi- 
ments, the presence or absence 
of many substances in an un- 
known compound may be con- 
firmed. Moisten baking powder 
with water, wait until the bub- 
bling stops, and add a drop or 
two of a solution made by mix- 
ing ten drops of tincture of io- 
dine with six teaspoonfuls of 
water. If a blue coloration is 
formed, the baking powder con- 
tains starch. Carbonates, like 
marble or washing soda, effer- 
vesce when you add an acid. 
Ammonium compounds, such as 
sal ammoniac, can be recognized 
by the odor of ammonia when 
you heat them with an alkali. 

Apparatus for more compli- 
cated experiments need not 
necessarily be purchased ready- 
made. You will be surprised to 
find the variety of equipment 
that you can put together from 
odds and ends. 

An empty paste jar makes a 
fine alcohol lamp, when you 
solder a metal tube to the screw 
top and pass a round cotton 
wick through it. Transformed 
as shown in one of the illustra- 
tions, a half-dollar electric stove 
becomes a highly serviceable 
laboratory heater. A bent metal 
clamp, drilled with two holes, attaches an 
iron rod or laboratory support to the base. 
The same illustration shows a tricky way of 
using this heater in evaporating a large 
quantity of a solution, with an inverted flask 
arranged to give an automatic feed. 

A piece of wire with loops twisted in its 
ends will hold a test tube, for heating its 
contents over a flame. Always apply the heat 
near the surface of the liquid in the tube, 
which should be held nearly horizontal and 
with the mouth pointing away from you. 
This will prevent cracked test tubes, and 
keep any liquid that spatters from striking 
you or your clothing. 

Bore holes in one of a pair of thin boards, 
mount them one above the other in a wooden 
stand with the bored one uppermost, and 
you will have a serviceable rack for your 
test tubes. Small bottle brushes, from the 


a. 


laboratory 


five-and-ten-cent store, will help clean them 
after use. 
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The siphon jug is handy if you don't have running water in your 
. Just pinch the clamp and water runs out of the tube 


If you have never tried cutting and bend- 
ing glass tubing, you will be surprised to find 
how easy it is to make pieces to order for 
connecting your apparatus. Nick one side 
crosswise with the edge of a three-cornered 
file, press with your thumbs on the opposite 
side of the tubing while you hold it in your 
hands, and it will break cleanly in two. 
Twirl the cut end in a flame and it will be 
smoothed or “fire-polished.’”’” To bend glass 
tubing, roll it in the flame until it is softened, 
and it will then take any desired form. A 
wide flame will avoid a flattened, constricted 
bend; use a flame spreader with your Bunsen 
burner, or make three miniature alcohol 
lamps from medicine vials, by fitting the 
corks with metal or glass tubes and wicks, 
and mount them side by side in a wooden 
block. To form a small nozzle from tubing, 
heat it glowing hot and draw it out like 
taffy as you remove it from the flame, cutting 
off the tip at the (Continued on page 234) 
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Easy lests 


Spinning Can Gauges 
Viscosity of Liquid 


PLACE equal weights of water and of 
sand in two similar cans, suspended 
from thin wires. Twist the cans the 
same number of times and release 
both. The sand-filled can, turning as 
a unit, oscillates back and forth for 
several minutes. The other soon comes 
to rest because its energy is absorbed 
by internal friction or viscosity. <A 
more viscous liquid like molasses will 
+9 ; cause the can to oscillate longer. 
tas! 
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Swinging Weight Illustrates 
How Light Is Polarized 


SUPPORT a pencil, as shown, so that it cannot 
move vertically. Leave enough slack in the side 
strings, however, for the pencil to pivot about an 
inch to either side. Hang a small weight from its 
end. Release the weight over A, in the picture, and 
it will swing freely between A and B. But start 
the weight from C or D, and so much energy is ex- 
pended in moving the pencil from side to side that 
the swinging quickly stops. If you swing the weight 
in a circle, its sideward motion is soon ‘‘damped out” 
and it swings only between A and B. The experiment 
shows mechanically what happens when light is 
polarized, or restricted to vibration in a single plane. 












Rotated by a twisted wire, the can contain- 
ing sand keeps on oscillating after the one 
holding the same weight of water has stopped 











A Vacuum in a Can of Paint 


NEXT time you remove the cover from a can of 
paint, listen carefully and you will notice a sucking 
noise. The oil in the paint has chemically combined 
with the oxygen from the air within the container, 
leaving a partial vacuum inside the can. The sound 
of outside air rushing in to take the place of this 
partial vacuum is what you hear when you open 
the can. 
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Prove Scientific Laws 


; Test Shows What Makes 
Soil Dark and Rich 





f 
| PUT a little rich, dark 
e soil in each of two can 
p covers, and balance them 
S exactly upon a pair of 
r scales, by adding to or 
s withdrawing from the con- 
dq tents of either. Remove 
\ one cover from the scales 
i] and heat the soil just 


enough to drive off all the 
moisture that it contains. 
You will find that its color 
has been lightened; and 
reweighing it, against the 
unheated sample, will show 
that it has also lost weight. 
Now keep it at red heat Heating removes moisture and humus, making soil lighter in color and weight 
for several minutes. On 

cooling, it will prove still lighter in color of the lid red-hot, you burned the humus. 
and weight. Darkness and richness in soil This, combined with oxygen, was released 
are largely due to humus, or decayed vege- from the soil in the form of smoke and gases, 
table matter. When you heated the contents’ while the soil returned to its light, barren state. 


Seeing ‘Kick’ from Watch’s Tick 


PLACE a watch, with a small mirror propped against it, on 
a cardboard carton top hung by threads. Concentrate a 
beam of lamplight, with a reading glass and a small hole in 
paper, so that the mirror will reflect it to a distant wall. 
Every action has its reaction, and even the motion of the 
watch’s tiny balance wheel produces an observable “kick”’ or 
recoil, as shown by the oscillation of the reflected spot of 
light as it dances on the distant wall. 












1e 
d 
Surface Tension 
Lifts Soap Film 
Dip a glass funnel in soap- 
’ suds and lift it out, as above, 
while your finger closes the 
+ 


stem. <A _ soap film clings 
across the mouth. Remove 
your finger and the film will 
crawl upward into the stem, 
drawn by surface tension to 
the smallest possible area. Reflected light shows recoil from movement of watch's balance wheel 
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Everyday Jobs for 





Examining the edge of a chisel by holding it against the bottom of 
a microscope stage removed from its base. Inset, a razor-blade edge 


HE other day, a friend dropped in to see 

whether I could help him settle a little 

argument. He fished around in his pocket 
until he found a small envelope, and then 
asked me for a sheet of white paper. Open- 
ing the envelope, he inverted it carefully over 
the paper, and something that looked like a 
tiny, crooked piece of wire fell out. 

“It’s a chain,” he said. “One of the fellows 
at the shop gave it to me, and said it’s from 
a watch about 150 years old. It was part of 
the watch works, he claims.”’ 

“What do you want me to do with it?” 

“Take a picture of it, if you can. Nobody 
at the shop can figure out how it’s made; it’s 
so small we can’t see the links. But I've an 
idea it’s like a bicycle chain, because it isn’t 
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flexible in every direction.” 

So I dragged out a micro- 
scope and set it for about fif- 
teen diameters magnification. 
But I found that that was not 
enough, so I switched to 100. It 
didn't take long to prove that 
my visitor had guessed right, 
and that the chain was built 
almost exactly like those on 
bicycles. Solid links, flat and 
oblong, with a hole at each 
end, alternated with links made 
of two thinner pieces of the 
same general shape. Tiny riv- 
ets held the links together. 

The workmanship on that 
tiny chain was amazingly good. 
The links were uniform in size 
and shape, and the microscope 
showed no sign of undue looseness or tight- 
ness of rivets. Yet, if the chain owner was 
right, the work had been done when pre- 
cision tools as we know them— including 
microscopes—were scarce indeed. 

We got out a micrometer and measured the 
chain. It was 0.0075” thick and 0.019” wide. 
If these figures do not mean much to you, 
compare them with the pages of this maga- 
zine, which measures 0.003”. In other words, 
the chain was the same thickness as two and 
a half of these pages. 

This little incident serves to illustrate how 
useful a microscope can be at times, in addi- 
tion to its usual job of revealing the count- 
less wonders of nature. It suggests, also, 
other everyday jobs a microscope can per- 
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form and thus help earn its 
keep. 

Maybe you are a model 
builder, or do something else 
that involves the use of very 
small parts. Tiny bolts or 
screws, perhaps, or minute 
gear wheels, are among the 
things you must make and 
handle. If so, a microscope 
would be a _ necessity to 
you. With it you can ex- 
amine the tiny parts and see 
whether they are sound, and 
of correct size and shape. 

It is a bit difficult to judge 
shape and size without mak- 
ing measurements of some 
kind. With a laboratory-type 
microscope, measurements of 
depth can be made with 
the graduated fine-adjustment 
screw, and measurements of 
width or lateral distance can 
be made with a micrometer eyepiece, which 
has to be calibrated with the aid of a stage 
micrometer. A calibrated mechanical stage 
can be used for measuring fairly large ob- 
jects: use a cross-hair eyepiece for center- 
ing the image. 

3ut there is another way that probably will 
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Your Microscope 


By MORTON C. WALLING 





Construction of radio tubes can be studied with your magic lenses. A 
dissecting microscope is being used here to examine old tube parts 


work just as well or better. Usually you make 
a drawing, considerably larger than the fin- 
ished piece is to be, of the tiny parts re- 
quired. With your microscope, you can com- 
pare the finished work directly with the draw- 
ing, and check the size and shape. 

There are two ways of doing this. One is 






What kind of material 
is in that new suit? 
Your instrument will 
tell you. The photo- 
micrograph shows how 
various fibers appear 
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Giving rotary-file teeth a scientific third degree. 


to rig up a microprojector (P.S.M., Sept. ’37, 
p. 76), and with it project the silhouette 
image of the machine part directly on the 
drawing; or, if no drawing is involved, on a 
sheet of white paper. Then you can judge the 
shape and size, and make direct comparisons 
of different parts of the piece by measuring 


In this case, the 
illuminator is a small projector made for use with camera-film slides 





the projected image with a 
ruler. 

The second way is to use a 
camera, such as a 5” by 7” 
view camera, attached to the 
microscope so that the image 
is formed on the ground 
glass. Then you can measure 
the image or compare it with 
a drawing on tracing paper 
or other transparent or trans- 
lucent material. 

These methods of examin- 
ing screw threads, gear teeth, 
and other shapes are exactly 
like those used in industrial 
laboratories to keep tab on 
production. 

I often use one microscope 
lens to examine another for 
dirt and scratches. Photo- 
graphic lenses can be checked 
in the same way. On the mi- 
croscope, use an objective and 
eyepiece that give a magnifi- 
cation of fifteen to thirty diameters. Rack 
the tube up as far as it will go, or if that 
cannot be done, hold the lens to be examined 
beneath the microscope stage hole. Trans- 
mitted light is used, although outer surface 
dirt and defects can be seen by reflected light. 
In this way you can inspect both inner and 
outer lens elements minutely. 

In a similar manner you often can 
tell whether that ‘“diamond”’ ring is the 
real thing or just paste. Not long ago 
I saw something that sparkled lying on 
the pavement. I picked it up, and won- 
dered if I had a diamond, for the stone 
was brilliant and clear, and was cut 
like one. When I got a chance, I put it 


A piece of mirror 
glass held in a tin 
clip, as below and 
at right, converts 
your microscope in- 
to a microprojector 


\ 
HERE TINPLATE 


TO 45° 
MIRROR 


MICROSCOPE 
TUBE 
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Two microscopic 
views of a tiny bi- 
cycle-type chain 
removed from a 
very old watch 


under the microscope, 
and discovered that 
some of the facets had 
badly chipped edges. 
Now, a real diamond 
is not very easily 
chipped or scratched, 
being about the hardest thing known, so I 
began to be doubtful of my find. A later 
visit to a jeweler confirmed my suspicions: 
the jewel was a white sapphire. To ex- 
amine jewels, simply lay them on a blank 
slide on the stage if they are loose, or hold 
the ring or other mounting so the stone 





will be in proper relation to the objective. 





And if you have been wondering whether 





that suit you bought at a sale is real wool 
or not, your microscope will help you set- 
tle the question. First, get some material 
you are certain is wool, and examine its 





BRASS —~—»~ ~ RULING 


PIN FITS CLIP — ai} WY “— 
HOLE IN STAGE NSS 














fibers. Then if all those in the suit look 
the same way—if they are long cylinders 
with scaly surfaces—you can be happy. In 

a similar way you can identify linen (flax), 
cotton, silk, and rayon. The microscope is a 
highly important instrument in the textile 
industry, and it can be equally serviceable in 
any home. 

In one of the Government laboratories in 
Washington is a man who is an expert on 
animal fibers such as sheep 
wool. He has to slice the 
fibers into cross sections 
to examine them with a 
microscope, and he devel- 
oped a clever tool for do- 
ing this with the aid of or- 
linary safety-razor blades. 
But he found that only one 
razor blade out of ever so 
many is sharp enough to 
cut microscope sections. So 
he checks each razor blade 
by looking at its edges 
with a microscope. He has 
gone through bushels of 
razor blades in this man- 
ner, picking out the rel- 
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Part of a white sapphire. The chipped 
edges of. facets prove it's no diamond 


For examination, the chain was held in a manipulator 
made from a draftsman's ruling pen, as in the drawing 


atively few really sharp ones to do the work. 

Maybe you won't find it worth while to ex- 
amine your own razor blades in the same 
way, unless you use them for cutting micro- 
scope sections, but it may pay you to turn 
your microscope on some of your other edged 
tools. Examination of a plane bit, for in- 
stance, requires but a few 
seconds, and will tell you 
more about its condition 
than any number of trial 
cuts. Not that a plane bit 
has to be microscopically 
uniform, but the nearer it 
comes to that state the bet- 
ter. And then there are 
chisels, knives, etching tools, 
engraving tools, carving im- 
plements, and a host of 
other edged tools that can 
be judged quickly and ac- 
curately with a microscope. 
Such examination can be 
made either with light fall- 
(Continued on page 236) 
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REQUIRES NO CONNECTION TO SET 





NEXPENSIVE and easy to build, 

this ‘“‘wireless’’ record player 
CONTR may be used with any alternat- 
F REQUENCY~ y ing-current radio receiver with- 
CON a out making any actual connec- 
-ONpenerr tions to the receiver circuit. In 
addition, when you plug in a mi- 
crophone and flip a switch, the 
record player becomes a public- 
“8 : , address system that will allow 
: _ oP, you to do your own program an- 
fet ; nouncing through the radio’s 
loudspeaker. In use, the device is 
simply plugged into a convenient 
electric outlet. 

Essentially, the ‘‘wireless’”’ fea- 
ture of the pick-up consists of 
a tiny radio transmitter (oscil- 
lator) tuned to a_= frequency | 


6AT 
t 


around 550 kilocycles, or to any 
unused band at the upper end of 
your radio’s tuning dial. The pow- 
er of the little transmitter is, of 
course, very low, and the distance 
it may be placed from your re- 
MICROPHONE ceiver depends upon the radio’s 
cy Wm each a sensitivity. With a good super- 
‘ * heterodyne, the phonograph can be 
used in an adjacent room. With 
less powerful receivers, it may be 
necessary to wrap the insulated 
antenna of the phonograph-trans- 
mitter loosely around the re- 
ceiver’s antenna lead-in, without 
making an electrical contact. 

If the reader already has a 
synchronous electric turntable, 
and either a magnetic or crystal 
pick-up, he may use these with 
the wireless oscillator and avoid 
the expense of buying new ones. 

The oscillator circuit is built 
on a compact aluminum chassis 
measuring 11,” by 214” by 616”. 
A black crackle panel serves as 
the mounting for the trimmer 
condenser that adjusts the tiny 
550 - kilocycle radio - frequency 
transformer, the microphone jack, 
and the switch for changing from 
pick-up to microphone. 

The two tubes used are a 25Z5, 
as a rectifier, and a 6A7, as a 
Study the wiring diagram carefully. The set is actually a two- combined modulator and oscil- 
tube transmitter. Parts are best arranged as in the photo above lator. Two 6,000-ohm, one-watt 
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Plugged into an outlet any- 
where in the room with your 
radio, the unit “broadcasts” 
records through the loudspeaker 


By 
FRANK TOBIN 


Volume is controlled by a knob 
mounted near the pick-up arm. 
The antenna, seen leading out 
of the cabinet, is stretched 
on the floor during operation 




















resistors, and two 16-mfd. electrolytic con- 
densers are used for filtering the rectified 
current from the 25Z5. 

To obtain the best results with the carbon- 





Midget wafer socket, six-prong. 
Midget wafer socket, seven-prong. 
Two electrolytic condensers, 16 mfd., 
175 volt. 
Two tubular condensers, .05 mfd. 
Tubular condenser, 1 mfd. 
Trimmer condenser, 350 mmfd. 
Mica condenser, .00001 mfd. 
Mica condenser, .00004 mfd. 
Mica condenser, .002 mfd. 
"Two resistors, 6,000 ohm, 1 watt. 
Resistor, 1,500 ohm, 1 watt. 
Resistor, 10,000 ohm, % watt. 
Line-cord resistor, 290 ohm. 
Volume control and switch, 500,000 
_ ohm. 
” Miscellaneous: — Aluminum chassis, 
erackle panel, microphone jack and. 
_ plug, A.C.-D.C. antenna, cabinet, ete, _ 


BS a 2 
a 
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By flipping a switch and plugging in the 
microphone, you've got your own public- 
address system for entertaining friends. 
How the synchronous motor for the turn- 
table is installed may be seen at the left 











type microphone recommended, a suit- 
able transformer with a 200-ohm pri- 
mary is used in conjunction with a 4!.- 
volt “C” battery. As shown, the battery 
fits snugly inside the cabinet. 

Care must be taken to follow the exact 
values of the fixed condensers and resistors 
specified in the wiring diagram, and under no 
circumstances ground any of the wiring to 
the chassis or panel. This is to prevent any 
possibility of shock should the user acciden- 
tally touch the chassis of the receiver while 
holding the pickup. Standard A.C.-D.C. an- 
tenna wire can be used for the aerial of the 
transmitter, which may be approximately 
twenty-five feet long. When making the 
wooden cabinet shown below, be sure and cut 
a ventilator opening in the back. 















SIZE OF 

THESE HOLES 

WILL VARY 
J 


= oe 






; @ 
: , 
i FOR VOLUME 


CUT SIMILAR : ras 
HOLE IN BACK i CONTROL 


INSIDE. DIMENSIONS 
ARE SHOWN pa 


Details of the inexpensive wooden cabinet. No 
bottom is needed, but rubber feet should be used 
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“Push-Button. Receiver 


FOR BEGINNERS 


Once tuned with a screw 
driver, the push-button 
receiver instantly gets 
any one of four stations 





UNED by a push-button system 
that beginners can build with ease, 
the compact, two-tube battery set 

described here quickly selects any one 

of four stations. The simple tuning 
mechanism consists of four toggle 
switches and four trimmer condensers 
of varying capacities, mounted in par- 

allel across the secondary winding of a 

six-prong coil. The 114-volt tubes need 

only one dry cell for the “A” supply. 

A 25,000-ohm variable resistor controls 

regeneration, and the resistance-coup- 

ling between the two stages provides 
sufficient volume for either earphones 
or a small magnetic speaker. 

To adjust the push- 
button circuits, switch 
in one of the four trim- 
mer condensers and 
tune in a station with 
a screw driver. Open 
the circuit with the 
switch, and adjust the 
next circuit, and so on. 

A 45-volt “‘B” supply 
is sufficient for head- 
phone reception. For a 
small speaker, or to in- 
crease set sensitivity, a 
90-volt “B” = supply 
should be used. A ‘‘C” 
battery is needed only 
with speaker operation. 
When phones are used, 
ground the 1-megohm 
grid resistor to the 


chassis. Note the parallel tuning circuits. All parts specifications are shown here 
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NEW HELPS FOR 


Portable Two-Way Radio 
Sends Signals 500 Miles 


CAPABLE of two-way communication over 
a distance of 500 miles, a portable radio 
that straps comfortably on a man’s back 
has just been completed by Thomas S. 
















Though its range is 500 
miles, this two-way radio 
is easy to carry. It is 
set up for use at right 


New Crystal 
Is Housed in 
Glass Tube 


QUARTZ crystals for 
transmitter frequency 
control are now being 
inclosed in glass con- 
tainers resembling radio 
tubes. As shown in the 
illustration at the right, 
the crystal is fixed toa 
mica strip placed be- 
tween two metal sup- 
ports. Contacts are 
brought out to metal 
prongs at the base of 
the tube, permitting 
speedy plugging in and 
changing of the units 
as required. 
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with its 








No dust can reach the 
quartz crystal inside 
the radio-tubelike unit 


McCaleb, Harvard University radio 
instructor, for use on geographical 
exploration expeditions. The outfit 
built-in power 
weighs but fifty pounds 
less than a full Army pack—and 
has an output of 
over ten watts. 


supply 
ten pounds 




















Adapter Fits New Tubes 


FOR experimenters using the new, all-glass, 
midget, self-locking tubes, a handy adapter 
unit has just been designed that allows the 


tubes to be plugged into 
the standard ‘‘octal” sock- 
ets. The top section of the 
adapter, shown in the up- 
per of the illustrations at 
the right, has contacts to 
fit the tiny pins of the new 
tubes. Conventional prongs 
in the bottom of the adapt- 
er line up the tube connec- 
tions and permit the tubes 
to be checked in standard 
tube testers. The adapter 
is available either in plain 
composition or in mica- 
filled, low-loss material. 
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RADIO BUILDERS 


Rubber Suction Feet Hold 
Speaker on Car Roof 


A SPECIAL mounting fitted with rubber suc- 
tion feet has just been introduced to permit 
a loudspeaker to be fastened to the roof of 
an automobile for police-emergency and other 
public-address uses. The suction-cup feet are 
attached to a metal tripod having a revolving 
head. A wooden board on which the speaker 
is fastened is connected to the head so that 
the speaker may be pointed in any direction 
without moving the automobile or disman- 
tling the assembly. 


Tap Switch 
Improves 
Transformer 


CHANGING voltage 
connections on power 
transformers or 
matching speakers to 
the output of amplifi- 
ers is simplified with a . 

a new, eight-position - 

switch that may be 

mounted on the top of 

a fransformer’s shield. The exact voltage 
tapped is shown by an indicator dial on the 
unit which is itself fully shielded. The com- 
pact device may be locked at any voltage. 








The speaker is held fast to the car roof by suction 


Resistor-Choke Prevents 
Transmitter Troubles 


COMBINING a noninductive, vitreous-enam- 
eled resistor with a choke in one compact 
unit, the new suppressor shown below is 
designed to prevent the generation of the 
ultrahigh-frequency oscillations that often 
cause troublesome noises in push-pull trans- 
mitter circuits. Insert- 
ed in the grid lead at 
the tube socket, the 
suppresser introduces 
a negligible resistance, 
that does not in any 
way affect the power 
of the circuit. 





Tube Tester Gives Audible Comparison 


THE operating quality of tubes in your radio may 
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be tested by comparison with new tubes, with the 
apparatus illustrated at the left. Consisting of a 
chassis with two tube sockets and a pair of switches, 
the device is wired to a multi-prong plug which is 
i inserted in the socket that ordinarily holds the tube 
to be tested. The tube is placed in one of the sock- 
ets, while a brand-new tube is placed in the other. 
The radio is then tuned to a station. By means of 
one of the switches, the old tube and the new one 


of known quality can be compared by 
trying first one, then the other. The 
second switch connects the tubes in par- 
allel for additional checking. Connec- 
tions to the tube grid caps are made 
with a pair of wires joined at one end 
by a single clip that fits securely on the 
caps. The device is mounted on a con- 
venient base for carrying. 
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New Ideas 


FOR 


Motorists 3 


ites 


Boards Clamped \& 
to Fenders Form 
Lumber Carrier 


TO AVOID having to run 
ropes all over my car when 
I go to the lumber yard for supplies, I fasten 
narrow boards to the front and rear fenders 
on one side with C clamps, as shown. An old 
army blanket folded and placed on the top of 
the fenders protects the finish from being 
scratched by the boards during the hauling 
operations.—M. L. E. 


Handy Gasket Duplicator 
Made from Inner Tube 


WHEN you have to make a number of du- 
plicate gaskets, you can save time by using 
the ‘rubber-stamp” method. Cut a pattern 
out of inner-tube rubber and cement it to a 
block of wood. Then by using an ink pad you 
can stamp as many impressions as you want 
on a sheet of gasket material. The gaskets 
corresponding to the original one can be cut 
out with shears.—E. L. B. 





How gaskets are stamped in ink with the duplicator 
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Held on by C clamps, the uprights make it easy to carry long boards 





Temporary Spring Repair 
Gets Car to Garage 


SOME time ago, I was driving in the coun- 
try, miles from any garage, when a front 
spring broke clean through. Bad roads 
made it impossible to drive far without re- 
pairs of some kind. I got to a farm where 
I obtained a two-by-four and some wire. First 
I put the jack under the frame of the car on 
the side of the broken spring, and raised the 
side to its normal position. Then I cut the 
two-by-four with a hatchet to conform as 
closely as possible to the contour of the frame 
over the spring, and of the spring itself, as 
shown in the accompanying sketch. After 
wiring the two-by-four in place, I removed 
the jack. The splint got me all the way 
back home to a garage, where it was found 
the temporary repair had prevented any fur- 
ther damage from taking place.—W. E. M. 





POPULAR 





SCIENCE 

















—=— we PF pe ee Oe CO 





aw eS VY 


we 


— ee GOO 











| KODAKS 


Addition to the world’s | 
largest camera works, | 
now building, means a 
substantial saving on 
your new camera— 


ee 


New Eastman Plant, extensive addition to camera factory already the 
largest in the world, as it will appear when completed. Here will be 
produced the finest precision cameras, made by the largest group of 
American craftsmen ever assembled in the photographic industry. 


latest models included 


VERYWHERE you g0, more and miore 
E people are carrying cameras. Picture 
making has grown beyond all experience, 
forcing camera production to the limit. 
Eastman is looking ahead, building an ad- 
dition to the world’s largest camera works, 
installing production facilities on a scale 
never known before. 

YOU SAVE, BEGINNING RIGHT NOW. 
In a sweeping reduction, Kodak prices are 
now brought in line with these lower pro- 
duction costs to come. And that saving ap- 
plies on the newest, most popular models 
which constitute the 1939 Kodak line. 


What an opportunity to get ready for the 
new season—this time of World’s Fairs— 


this greatest of picture-taking years. 

See your Kodak dealer now. He will show 
you brilliant, versatile, up-to-the-minute 
models that will increase your pride and 
skill in picture making—traditional East- 
man quality at a saving that sounds almost 
too good to be true .. . Eastman Kodak 
Company, Rochester, N. Y. 


Going to the New York World’s Fair? 


Be sure to take your Kodak. Stop at the Kodak 
Building, where Eastman experts will advise 
you what to take and how to take it. And 
there you'll see the unique and gorgeous Cav- 
alcade of Color—the GREATEST PHOTO- 
GRAPHIC SHOW ON EARTH. Nothing like it 
has ever been seen before. Don’t miss it. 





KODAKS WAS NOW 
Kodak Junior Six-20, Series II, 

EN ROE EON PO eet Te 000 $8.75 $7.75 
Kodak Junior Six-20, Series II, 

PE Ns bctcknsaccenesceeeonseos 11.00 10.00 
Kodak Junior Six-16, Series II, 

tua thugs eecks occas ed snce 10.25 9.25 
Kodak Junior Six-16, Series II, 

NE PI tacos e504600s0000 scene anee 12.75 11.50 


Kodak Senior Six-20, K.A. f.7.7 lens..17.00 15.00 
Kodak Senior Six-20, f.6.3 lens, 

SPORMMERS GEMIOOEE . oc ccc cccccecccscce 21.00 19.00 
Kodak Senior Six-20, K.A. f.4.5 lens. .28.00 25.00 
Kodak Senior Six-16, K.A. f.7.7 lens. .19.50 17.50 
Kodak Senior Six-16, K.A. f.6.3 lens, 

ES SI oo oc nccaccueceews 24.50 22.50 
Kodak Senior Six-16, K.A. f.4.5 lens. .32.00 29.00 


J. 
f. 
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EXAMPLES OF THE 


PRICE REDUCTIONS 


MINIATURES WAS NOW 
Kodak Bantam, K.A. /.6.3 lens..... «+ $9.50 $8.50 
Kodak Bantam, K.A. /.5.6 lens....... 16.50 14.00 
Kodak Bantam, K.A. Special f.4.5 lens.27.50 22.50 
Ramee Se, Tuk. FSi Beis c.c 0ccc0000se 18.50 14.50 
ae Oe, Bis FAD WR. oo 50k 0000088 29.50 24.50 
Kodak 35, K.A. Special f.3.5 lens...... 39.50 33.50 


Kodak Duo Six-20, Series Il, K.A. 

f.3.5 lens (Compur-Rapid shutter). .57.50 52.50 
Kodak Retina II, Anastigmat 

f.2.0 lens, Compur-Rapid shutter 

CE I 6c bicecccecesesenas 140.00 120.00 


CINE-KODAKS 
Ciné-Kodak Eight, Model 20, f.3.5....32.50 29.50 


Ciné-Kodak, Model K, f.1.9 
SII 6 5.5. 6.0 46:g000000cdeu ee 88.50 80.00 


I Be sure to see your Kodak dealer about these remarleable price reductions. 
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Straps “Lock” Car Doors 
To Keep Children Safe 


CHILDREN riding alone in the back seat of 
a four-door sedan cannot open the rear doors 
while the car is in motion if the simple ex- 
pedient illustrated above is used. Lower the 
door windows slightly and fasten a one-inch 
leather strap around the door frames and 
center post. The doors cannot be opened 
until the strap is unbuckled, and the danger 
of children tumbling out during a drive is 
eliminated.—C. W. 


Dust Serves as Polish 
for Chromium Plating 








IN CLEANING my car, I’ve found that the 
fine dust that accumulates on the hood makes 
a fine polish for chromium plating. I simply 
brush the dust up into a pile with a soft cloth, 
pick it up with a damp cloth, and rub it over 
the headlights and other metal trim. A brisk 
rub with a polishing rag completes the job. 

m. ED. &. 








Steel Wool Cleans Spots 
from White-Wall Tires 


THOSE white-wall tires have a way of de- 
fying your best efforts to get them perfectly 
clean, particularly after they have been on 
your car for a year or more. Small surface 
cracks that weather into the rubber become 
clogged with tar and grease from the pave- 
ment, and soap and water, while they clean 
the bulk of the grit from the walls, cannot do 
the job thoroughly. To restore the original 
whiteness to the tires, I've found a good rub- 
bing with steel wool will do the trick. Besides 
getting the dirt from the tiny cracks, the 
wool will remove scuffs and scratches in the 
rubber. Naturally, the operation should not 
be repeated too often, as the continued rub- 
bing may injure the side wall of the tires. 
Pr. f. HK. 








Wire Extension on Spout 
Improves Oil Cans 


For oiling out-of-the-way places in my car, 
I wrapped a length of soft copper wire around 
the spout of an oil can so that it extends sev- 
eral inches beyond 
the tip. In use, 
the end of the 
wire is placed on 
the point to be 
lubricated. The oil 
is forced from the 
can in the usual 
manner, but in- 
stead of dropping 
free from the end 
of the spout, it 
flows along the 
wire to the de- 
sired place, as 
depicted at the 
right.—H. S. 
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O CLAIM Chrysler engines 
will never wear out would 


be foolish. 


But we do assert that Chrysler 
has doubled and tripled the life 
of engine operating surfaces 

.. achieved performance so 
smooth that owners of the 1939 
Chryslers say, “These are the 
greatest motor cars ever built!” 


Theoretically, if properly lu- 
bricatedand keptclean, Chrysler 
engines ought never to wearout. 


For the vital parts of every 
Chrysler—from brake drums to 
crankshaft —are Superfinished. 


These Superfinished discs are so 
smooth they adhere together. 


Upper: Previous commercial best. « « 
photomicrograph of lapped surface. 


Lower: Superfinish . .. smooth to 2- 
millionths of an inch. 


And Chrysler’s Superfinish 
is a new scientific process 
which finishes motor surfaces 
to a smoothness as fine as one- 
millionth of an inch. 


Where formerly the finest 

rocesses of metal surface fin- 
ishing left a “fuzz” of jagged 
edges, Chrysler oe Spe 
makes surfaces literally as 
smooth as glass. 


There isno“wearing down” of 
bearing surfaces to get smooth 
operation in a Chrysler. Quiet- 
ness and smooth action are 
scientifically assured. The orig- 
inal close fit of the parts is 
maintained. Lubrication is 


These vital parts of every Chrysler are 
Superfinished ... pistons, crankshaft, 
cylinder bores, brake drums, camshaft, 
clutch face, tappet heads, valve stems. 


perfect on a perfect surface. 


How Superfinish is accom- 
plished is a highly technical 
story. What Superfinish does you 
can see at a glance. 


Superfinish is the greatest pro- 
tection that can be given your 
motor Car investment...it means 
better operation, smoother run- 
ning for many extra years... 
the longest lived, best running 
motor you ever handled. 


If you are interested in the 
story of Superfinish, write 
Chrysler Sales Corp., Detroit, for 
a handsome, illustrated book 
and an attractive pocket piece; 
one side finished By fine grind- 
ing, the other Superfinished 
to the smoothness of glass. 
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Young Buster and I are 

, manicuring the lawn and 

chinning together when he 

pipes up, ““Daddy, what's a 

\ jollopy? Tommy Beals says 

we have one.”” Well, for the 

a love of Mike! I happen to 

jhe toa know Bill Beals’ bus is a 

- end couple of years older than 
ee ours! 


~* 


wAs 
At 


Now next door I noiice [ill 
Beals fussing around his ear, so 
we mosey over for a look. And 
there is Bill putting the final 
licks on as nifty a polish job as 
I ever saw. When my eyes get 
accustomed to the dazzle, I see 
he’s been using something out 
of a green can with a big 7 on it. 





So I take the hint and get 
a can, which turns out to be 
Du Pont No. 7 Polish. W ell, 
{ remember polishing as a 
tough job. But say, with 
this No. 7 I take years off | 
the old bus’ looks in no time. | 
A jollopy, is it? Look, before 
you can say “No. 7 Polish 
made by Du Pont,” I have 
that ear shining so bright I 
tell Buster to run and get 
my dark glasses! 








.;7> Sample for you. We'll 
»— gladly send you a generous 
sample of the improved No. 7 Polish, 
enough for hood and fenders, Just 
send 6¢, to help cover mailing costs, to 
Du Poot, Dept. SP-2, Wilmington, 


Delaware. (0 / 











DU PONT 


Ne 7 POLISH 


Improved...works even quicker, easier 











WINDSHIELD and TOP MOULDING LEAKS are stopped 
quickly and securely with DU PONT TOP SEALER. It’s 
good for rear window leaks, too. Use the handy tube. 
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TESTED BLUEPRINTS 
Make Boat Building Easy 


HERE is still time to build and enjoy a 

boat this summer if you begin work at 
once. By using our blueprints, which are 
drawn to scale, you will simplify your task 
considerably. Some of our boat designs are 
listed below. We also have plans for models, 
furniture, radios, and miscellaneous novelties. 
A complete list will be sent upon receipt of a 
self-addressed, stamped envelope. If you are 
interested only in boats, ask for our illustrat- 
ed boat chart. 


BOATS 


Cabin Cruiser, 17’ long, for use with outboard or 
inboard drives, 356-357-358-359-R....... $1.50 


Camper’s Utility Boat, 11’ 2” long, canvas-covered, 


for outboard motor or rowing, 281-R 50 
Canoe, 16’ canvas-covered kayak; can be used with 

sail, 192-193-194-R - cccsesese 
Canvas-Covered Duck Boat, 13’ 6” long, 279-R .50 
Fisherman’s Outboard Boat, 9’ 3” or 11’ 6” long, 

weighs 115 or 160 lb for motors from 3 to 16 

h.p.; can also be rowed, 344-345-R -75 
Motorboat-Rowboat, 13’ long, decked hull, for use 

with outboard or inboard drives, 147-R .50 
Outboard Racer, 10’ 4” long, weighs 114 lb., for class 

‘*A’’ and ‘‘B’’ motors, 211-212-R .75 
Racing Sailboat BLACKCAT, 13’ 4” long, weighs 250 

Ib., Marconi rigged, 321-322-323-R 1.00 


5. 

Sailboat, 12’ long, weighs 200 lb.; has fast skim- 
ming-dish hull, 314-R .50 

Sectional Rowboat, 9’ 8” long, weighs 60 Ib., all- 
wood construction; can be used with small out- 


board motor, 340-341-R senna 75 
MODELS 
BLUENOSE, famous fishing schooner, 17%” hull, 
110-111-112-R 1.00 
Clipper Ship GREAT REPUBLIC, 31%” hull, 272- 
273-274-R ices 1.25 
Clipper Ship SEA WITCH, 9%” hull, 219 .25 
Coast Guard Patrol of 165-ft. Type, 20%” hull, 
286-287-R 45 
Concord Stagecoach DIAMOND TALLY-HO, 20%” 
long, 115-116-117-R 1.00 
Confederate Raider ALABAMA, 21%” hull, 335- 
336-337-R 1.50 
Elizabethan Galleon REVENGE, 21” hull, 206-207- 
208-209 1.00 
Fishing Schooner WE’RE HERE of ‘‘Captains 
Courageous,’’ 9%” over all, 351-R .50 
H. M. S. BOUNTY, 83%” hull, 254 20 
(Continued on page 216) 
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AUTOMOTIVE MECHANICS! 


Re-Wiring Service is a BIG BUSINESS 


Become 


an Exner. 


There is a big demand for expert 
electrical service. Defective cables 
ind poor connections waste gas, re- 
luce power and pick-up, cause hard 
tarting, and sometimes result in 
langerous fires. 
You can become an expert at correct- 
ng these common troubles. All the 
nformation you require is contained 
the Certified Re-Wiring Manual, 
‘Copper Nerves’’—prepared and 
rroduced by the manufacturer of 
Packard cable. It is the only book 
of its kind in the field. 





{ pages! 75 illustrations! The Certified Re- 
Viring Manual, “Copper Nerves,”’ contains 
mplete step-by-step instructions on check- 
g the electrical circuits for corroded or 
ndersize cable and loose or dirty connections 
complete instructions on replacement pro- 
edure, using cables of the correct gauge and 
useful information on other 
irts of the electrical system. A textbook that 

| make you an expert! A reference book 
ju can use every day! 


nstruction 


REC.U.S.PAT.OFF. 











BOOST YOUR OWN IMPORTANCE When you 
have studied the Certified Re-Wiring Manual, 
fill out the examination blank enclosed and mail to Packard 
Electric.. In return for a passing examination, you will receive 
a CERTIFICATE imprinted with your name. This is your 
proof that you are a Certified Re-Wiring expert — prepared to 
give car owners the quality electrical service they need. It is 
an important job, and it will increase your importance. 


BRING MORE BUSINESS TO YOUR STATION When you have 
received your Certificate, have the owner of your station call 
his Packard jobber. He will give complete details on how to 
qualify for Authorized Certified Re-Wiring Service. Certified 
Re-Wiring stations are supplied with metal identification signs, 
envelope stuffers, steering-wheel cards, and other sales sup- 
port. It will mean more business for your station—and a 
bigger job for you. 


GARAGE MECHANICS AND SERVICE MEN For your copy of 
the Certified Re-Wiring Manual, send your name, firm name 
and address, and the name of your Packard jobber to: Packard 
Electric Division, General Motors Corporation, Warren, Ohio. 


CAR OWNERS—Write for folder explaining Certified Re- 
Wiring Service. Shows why it pays to get electrical 
service from mechanics who have received their Certified 
Re-Wiring Certificate. Packard Electric Division, General 
Motors Corporation, Warren, Ohio. 


THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 
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Tested Workshop Plans 


(Continued from page 214) 


> 
} 


FLY Your Own € 





about the same figure as a medium-priced 
automobile, but you can operate it for much 
less. With your Cub you get twenty-five miles 


on a gallon of gas ... through clean air 





straight from point to point without curves or 
“stop and go” . . . at peace with the world . . 


master of all you survey. Get off the ground 


Over one-third of all non-military planes built in 
‘ ‘ : . Floor Lamp, with tripod base, 243A 

this country during the last three years were Cubs. Four-Leaf Card or Occasional Table, 239A 
Hanging Wall Cabinet, 91.” by 24” by 41°4,”, 280A 
Magazine Rack, ladder-back style, 250A 








Ask Your Dealer for a oie ae 
i . 7. al i . . : OK £& stand, oc n, oe 
For a Down FREE Flight Demonstration Tea Wagon, with removable tray and drop leaves 
Payment of Your Cub dealer will be glad et et ne, ae eens). BS aun 
» Upholstered Stool, 240A 
® 6 to give you a free flight demon- 
33 66 stration in one of the popular MISCELLANEOUS 
Y C; G ; Cub models which include 2- Acrobatic Monkeys Toy, One-Legged Table, and Hat 
ou Can Geta | place landplanes with tandem and Coat Rack, 248A 
CUB or side-by-side seating, from ne: ys no ag and gg | Pen, 26 ss . 
: | ; . " : o sirds am nimals, jig-saw patterns, 56 
* ) #1098 to $1995. Also ¢ ub sea- | Colonial Design Doll’s House, 72 ; 
and Le: t planes from $1793. Prices F.A.F. Doll’s House Furniture, 73 
and Learn to Lock Haven. Pa. Electric Teacher, (question-and-answer game), 302A 
Fly FREE! Microscope Kit, portable, 220 
‘ S if FREE C 1 ° Projector for Photos and Pictures, 259A 
Send for uk Catalog: Six Simple Block Puzzles, 65 


Cub dealers are 


prepared to give Send today for LEAFLETS AND BOOKLETS 
every purchaser colorful, illus- Home Workshop Index for 1937 
of a new Cab trated Cub cat- Home Workshop Index for 1938 
alog, full de- How to Build and Operate an Inexpensive Arc 


airplane a course : , Welder and Spot Welder 
tails of the free ag Rees. : 
fl “s Ir How to Make Your Own Marionettes 
ving course Resilvering Mirrors at Home (leaflet) 
and name of Workbenches and Tool Cabinets (leaflet) 


your Cub deal- 


of dual flying in- 
struction in the 





purchaser’s own 


NNN Nwhy 
¢ TONG 


its 


NYNNYHHHHN 


or On on On OW Or Or On on 






























Liner QUEEN MARY, 10%” hull, 283... saad cata: 
NOURMAHAL, power yacht, 8%” hull, 276 25 
Ocean Freighter, 14” hull, 271 -25 
| Construction kits are available for re, 
(ct these models. Turn to page 218. 
RADIO 
All-Wave Portable Receiver, 2 tubes, battery oper- 
ated, 217-R Sola ao dae 
Amateur Short Wave Receiver, 3 tubes, battery or 
110-volt A.C. or D.C. operation, 155 .25 
— | Beginner’s Battery Receiver, 365A.................c:cccceccceeeee 25 
. Full Electric Headphone Receiver (can be made com- 
’ a ¥ | 
fo | ad L E Ss s f h am Yo a pact for portable use), 130 Gianeiactestencs “ane 
One-Tube Receiver, battery operated, 103.................. -25 
a Y ’ a , : > 
FURNITURE 
Drive Your CAR URNETE 
Double-Decker Bed, 277A Sicisthiian daisastdanees “A 
Early American Round-Top Stand, 191A... .50 
am f Fireside Bench, Colonial, 187A-188A cistageance 6a 
OT only can you buy a new Cub airplane at Flat Top Desk, 2’ 2” by 4’ 2” top (no turning), 20... .25 


s ee 0 Cub. the hit of the airt You will have no difficulty in building this boat 
GP MOGTE . . . GO WUN, Ue BN CE Une ar: with Blueprints Nos. 344-345-R, costing 75 cents 


wore 


on 


-10 
-10 


.50 
.50 


-10 













plane, without | er. Piper Aircraft Corporation, 


charge. This free | 69 C Street, Lock Haven, Pa.. Popular Science Monthly 
course is given | US.A. ... Cub Aircraft Co., 353 Fourth Avenue, New York 

. , »nhage . P ‘ Send me the blueprint, or blueprints, numbered 
by Government Ltd., Copenhagen, Denmark and ‘a ao ag pluep or biuep 


Cub Aircraft, Ltd., Hamilton, 


C; g Ii x ° ‘ . - sdnsacngneseiseéssesnecee . 
tors. nada | 


See Us at the San Francisco I am inclosing .- GOMAPS..........0000-2..-CeNtS 
Fair and at the Cub Factory 


licensed instruc- 











Name 







Street sonessenceanssubhienaishansananteeannasbusnsines 





fo. COUNT THE CUns Tam 


(Please print your name and address very clearly.) 
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WITH CLEARANCES % THE THICKNESS OF 
A CIGARETTE PAPER- THE LIQUID FILM 


OF THE FINEST OIL CAN BREAK / 


MMMM ILA LES 
NLINDER// Mobi ATL 


Mobilai \; 


YOU CAN NEVER BREAK MOBILOILS 
“SLM PROTECTION 


‘¢ | T’SAMYSTERY TO ME,” motorists often say, ‘‘why 
I some cars run better than others.”’ 
Oil can be that reason. Especially in hot-running, 
close-fitting modern motors! 
Protection from wear is vital. Mobiloil does that 
with 3 films. It also resists gum, carbon, wasteful 
‘oil drag.’’ You get all good oil qualities .. . not wo toy 
just one or two! Socony- Vacuum Oil Co., Inc. Bin; OlL COMPANY INC 


ee a GAs 
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That’s When Your New 


NICHOLSON HANDY FILE 
Is Handiest Of All! 


to keep the old bus hitting on all 12? 
This file is single-cut on one side 
for finishing jobs, double-cut on the 
other for fast metal removal. Hang 
one up in your garage! 





GIVE THE WEEDS A TREAT with a hoe 
that’s really sharp! The single-cut 
side of your Handy File is ideal for 
all kinds of sharpening jobs. Rounded 
handle makes it safe to carry in your 
pocket. 











SOMETHING WILL NEED TINKERING 
around the boat or summer camp. 
Better take along a Handy File and 


be prepared. 


YOUR HARDWARE STORE is featur- 
ing the Nicholson Handy File, 
individually cellophane-wrapped to 


reach you factory-new. Look for 
the orange handle! Nicholson File 
Company, Providence, R. I., U. S. A. 
Canadian Plant, Port Hope, Ontario. 







NICHOLSON 


PIONEERS IN 
elt? Vibe a) telsliiasie), | 
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The Fleet's In! 


NEW KIT CONTAINS MATERIALS 
FOR BUILDING NINE MODELS OF 
LATEST U. S. FIGHTING SHIPS 


O SAFEGUARD this country in the world- 

wide armament race, the United States is 
rushing to completion many new fighting 
craft, and others are already in commission. 
You can build nine models of these much-dis- 
cussed ships with our kit No. 7M, which has 
just been added to the POPULAR SCIENCE 
“*Model-of-the-Month”’ series. 

Costing only $1.507, the kit contains all 
the raw materials for making miniature 
models of the superdreadnought Washington, 
light cruiser Philadelphia, aircraft carrier 
Yorktown, destroyer flotilla leader Winslow, 
four destroyers similar to the Mahan and 
Gridley, and submarine Pompano, as shown 
above. 

The models are built to a scale of 1” equals 
100’, but despite their small size contain all 
the important characteristics of their proto- 
types and are very realistic. The largest 
ship is the aircraft carrier, which is 8” long; 
the smallest is the submarine, 3” long. A 
twelve-page booklet with full-size drawings 
and complete instructions for building the 
models is included with each kit. 

For those who prefer larger models, we 
have six other kits for making naval models. 
Three of them have appeared in our ‘Model- 
of-the-Month” series. They are Kit M, air- 
craft carrier Saratoga, 18” long, $1.00; Kit N, 
convoy of four destroyers for the Saratoga, 
each 6!,” long, 75 cents; and Kit R, cruiser 
Tuscaloosa, 11%,” long, $1.00. 

A simplified model of the cruiser Indianapolis 
can be made with Kit H, which costs $1.50. 
The model is 12” long. 

The powerful battleship Texas can be 
(Continued on page 220) 
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“ & DOCTOR is always wanted in a hurry. 
So, with the possibility of life and death 
hanging in the balance, I take no chances with 
my car. And one thing I do every thousand 
miles is drive into a Texaco station and say 
‘“Marfak my car.’ And then I KNOW that the 
chassis, anyway, is sound and healthy.” 
And that’s just the practice of thousands and 
thousands of motorists who want absolute 
assurance that their cars are in fine shape 






Is 


DANGEROUS 
TO ME 





little services, often neglected, but vitally im- 
portant to carefree, safe driving. 

And the lubricants they use: each is best for 
its particular job, from stem to stern. Take 
Marfak. It’s the toughest lubricant yet devised 
by the Texaco Engineers and it lasts twice as 
long as ordinary grease. It gives absolute lu- 
bricating protection for a full thousand miles. 

This 40-Point Service costs surprisingly 
little, too, yet brings you carefree motoring. 


TEXACO DEALERS INVITE YOU 





The Texaco Dealers 
who give this Marfak Ser- 
vice are specially schooled 
so they’re on speaking 
erms with every grease 
cup on your car. What’s 
nore, they don’t stop with 
ficient lubrication. They 
ender a dozen or more 


—always. 
Let uo 






Your car 


to tune in THE TEXACO 
STAR THEATRE-—A full 
hour of all-star entertain- 
ment—Every Wednesday 
Night—Columbia Network 
—9:00 E.D.T., 8:00 E.S.T., 
$:00 C.D.T., 7:00 CST. 
6:00 M.S.T., 5:00 P.S.T. 


Copyright 1939 





The Texas Company 


HE 40-POINT LUBRICATION AT ALL TEXACO AND OTHER GOOD DEALERS 





JUNE, 1939 Please mention PopULAR SCIENCE 





MONTHLY when writing to advertisers. 219 





THIS OIL MAKES MODELS 





zz IT’S LIGHT. 
: WORKS FAST! 


MOBIL HANDY OIL 

It’s penetrating, non-gumming. |-a6 | 
Prevents rust. Fine for scale SS 
models, household electric ap- Mobil 
pliances, sewing machines, vac- Handy Oil 
uum cleaners, fans, generators, ee A 
door hinges, locks. Convenient household uses 
wall bracket free with everycan. i 
























QUIETS VALVES IN CAR 
; i ENGINES! 


Put it in your gasoline. It goes 
into the engine as a vapor—im- 
pregnates cylinder walls. Avoids 
internal rust; prevents scuffing 
wear;quietsvalves.Reducescar- 
bon—makes engines smoother. 


Buy where you buy Mobiloil or Mobilgas 

















Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBILWAX PAD 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 


MOBIL WINDOW SPRAY . MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER SNe 


BY THE MAKERS OF MOBILOIL 
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New Construction Kit 
(Continued from page 218) 





Model of cruiser "Indianapolis'’ made with Kit H 


constructed with Kit E, price $7.45*. It is 
a carefully detailed scale model, 3’ long. 
Another elaborate model is the destroyer 
Preston made with Kit 2S, price $5.95*. It 
is 3112” long. 

We also have kits for decorative ships 
such as the whaler Wanderer (Kit A, $7.40*), 
Spanish galleon (Kit D, $6.95*), Farragut’s 
flagship Hartford (Kit L, $8.45*), clipper 
Sovereign of the Seas (Kit V, $4.95+), and 
fishing schooner Bluenose (Kit 8S, $4.957). 
A complete list appeared on page 220 of the 
May issue. An illustrated leaflet describing 

the kits will be sent free 
upon receipt of a large, 

\ stamped, self-addressed 

envelope. 

= Three kits are available 
for whittlers: Kit 7, a sea 
captain, $1.50; Kit 8, six 
different Scotties, $1.00; 
and Kit 10, Hobo 
Hank, $1.50. The 
latter contains a 
composition model, 
which you dupli- 
cate on a _ whit- 
tling block, and 
wood for making 
a desk set. 











Kit E 
Battleship 36” long 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (fT). 





} 


Popular Science Monthly, Dept. 69A 

353 Fourth Avenue, New York, N. Y. 

Please send me C. O. D. Kit 

I will pay the postman the price shown above plus 
a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.) 


Name ; iiiniinaintiiiiiacaiaitbeiie ; 
Address sndibnacniepiattbaties 


City ae sasnoesinaninia 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 

order, you save the C.O.D. charge. Remit by 

money order, check, or registered mail. This offer 
is made only in the United States and Canada. 

Also see note above. 
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It’s thrifty to install 


New Champion Spark ag Lorex: 


We, Champion Spark Plug dealers everywhere, extend to you 
this invitation to bring your car to one of us during National 
Spark Plug Change Week for a check-up of your spark plugs. 
We will test them, clean them, and show you how old, 
worn spark plugs waste gas and oil; why a new set of Cham- 
pions will soon save their cost and insure quick starting, 
faster acceleration and all around better engine performance. 


Our new Sillment-sealed Champion Spark Plugs perma- 
nently eliminate troublesome leakage common to ordinary 
spark plugs. We strongly urge every motorist, not 
using these new and improved Champions, to install a set 
now—especially if your present plugs have gone 10,000 
miles or more—because even one “‘leaker’’ in a set can 
-ause rough, uneven, and wasteful engine operation. 


Hour Champion Spank hug Dealer 
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MODEL BUILDERS—ATTENTION! 
Spec ially de igned for model gas 
engines giving the same depend- 


actual size *!¢ performance 
V-PLUG as regular Cham- 


we pions. Absolutely 





Pa gas-tight, alloy 
% , needle point elec- 
F trode, one-piece 


construction. If 
not available 


through your 





dealer, write 


V- 3%” Champion Spark 
ae Plug Company, 
32 Thread 901 Upton Ave., 

65c Toledo, Ohio. 
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CAMERAS 
& PHOTO 
SUPPLIES 


FREE [oj 


BARGAIN BOOK fiers 


FREE BOOK of hundreds of BIG BARGAINS. Amazing 
reductions. New and reconditioned candid cameras. high 
speed miniature cameras, lenses, MOVIE cameras, night 
photography equipment, darkroom and enlarging equip- 
ment. 10-day trial. LIBERAL TRADE-IN allowance on old 
equipment. Money-back guarantee. SEND POST CARD 
for this valuable book, FREE, teday! 





| BUY OF THE MONTH | 


— New “ALTIFLEX” CAMERA 


$415 -75 
was $25.00 now ONLY 

Genuine reflex. 12-24%, x 244” pictures on No. 
120 film. F:4.5 lens. 1/25 to 1/100 shutter. 


BUY NOW! 





USED BARGAINS 
SAVE $21.25 on $65.00 OMEGA a” 
ONL Y $43.75. 2” F:3.5 lens 


NATIONAL GRAFLEX speed camera. F:3.5 lens. Was 
$87.50. Now ONLY $59.50. 


$95.00 8 mm FILMO MOVIE camera, now ONLY $72.50. 
MAIL POST CARD FOR FREE BOOK 


CENTRAL CAMERA CO., Dept. S-6 
230 S. Wabash Ave., Chicago, Ill. 


“CENTRAL” 
Photographic  tpepoemad Since 1899 


Enlarger. Now 


Save time and money! 
It's the brand new edi- 
tion of our Guide to 
Better Buys in photog- 
raphy. Bigger, better, 
packed with more 
values than ever! And 
every one of its pages 
about cameras or cam- 
era supplies. 


way to go shopping ... the sure way to get what you want. 
Make this book your buying—and saving—guide. Order at 
home. Take advantage of the unusually wide selections of 
world-famous cameras and supplies this great book offers. 
Study models, features, prices before you buy. Save time and 
_money. Tear off coupon and mail today. The book is FREE! 


LAFAYETTE CAMERA CORP | 


‘r" WHOLESALE RADIO SERVICE 


saw vOnn, H. Y. CHICAGO, ILL. ATLANTA, GA. 
100 SIXTH AVENUE © 901 W.JACKSON BLVD. © 265 PEACHTREE ST. 
BOSTON, MASS. * BRONX, N. Y. © NEWARK, N. J. © JAMAICA, L. 1. 


Rush PREE 1939 Camera Catalog No. 77 











Name . — 
PLEASE PRINT 


Address 


B ci Stote oa ee | 
LAFAYETTE CAMERA CORPORATION 
’ Ge 1 


all 9FC9 —100 Sixth Ave., New York, N. Y. 
ia OUPON ON PENNY POSTCARD II Et 
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Turning Camera on Tripod 
to Follow a Subject 


CUT in the shape of a paddle from thin 
pressed composition wood or similar material, 
the handle illustrated above enables a cam- 
era used on a tripod to be turned easily to fol- 
low the subject. A hole must be drilled 
through the handle, of course, through which 
the tripod screw can pass.—K. M. 


Blocking Parts of Negatives 


ORDINARY liquid stove polish, applied with 
a brush, is a satisfactory and re: avail- 
able opaque paint for blocking o ms of 
negatives. It will not ip off is water- 
proof, although a good gra gasoline or 
benzine will remove it if necessary. 
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TIMES AS MUCH FILM 
FOR YOUR MONEY 
35MM SPECIAL! 
25 ft. BMe 100 ft. $2.75 
RELOADED CARTRIDGE 40c 


Eastman, DuPont, Agfa—Guaranteed fresh stock 


CINA-COLOR OF HOLLYWOOD 
Box 247 Hollywood, California 


450 


g ENLARGEMENTS | 


DEVELOPED AND 
ENLARGED ONLY 
Is Photography your hobby? Do you want ¢ 
a profitable easy business at home? Make 
PHOTO EL ARGEMENTS for yourself 


CINA-COLOR OF HOLLYWOOD 
and others. Your cc eac a and less. The Ideal 


Box 247 Hollywood, California 

) reguin se Rice AbToMa any —_ icture 8 ‘94 ANY 
‘ E. Interesting circular EE. 

at eit IDEA L ENLARGER "sg opt 28c0 st SIZE 


Films developed and enlarged to 
36 brilliant 2'4x3'4 prints for only 
Send your film and one dollar or 
write to us for free mailing bag 
and price list. Guaranteed quality 
CLARK LABORATORIES Dept. T 


) 5022 | Balto Ave. Fr. Sta. Wash. D. C. 


























Dem CAPTURE THE COLOR OF LIFE! 
YOUR OWN MOVIES! ONLY 10c A DAY! 


sn NAL I ¥ ADVE RTISED 8MM and 16MM Movie cameras, 
proj Fe business, church, echool, club. MONEY 
BAC K 10 DAY "TRIAT Paymente at low a8 10e A DAY. Satisfied 
customers throughout the world. FREE details. WRITE TODAY. 
Don Elder's Home Movies, ODep!. C-6, 






739 Boylston St., Boston, Mass. 








Filtered water: air-conditioned 
temperature controlled rooms 
expert. comscientious work 


36 PRINTS se... 


Printed on continuous strip, num 
bered. Electric-Eye automatic 
mechanism. Glossy finish 























 GRANDFATHER’S CLOCK, LOWER PRICED 


Our newest Offering, at an unheard M price for a faithful repro- 
duction of a real Grandtather's Clock. Scroll top, narrow waist, 
like picture. Shipped Knock Cleverly designed. Easy 
to assemble. Others even cheaper. Plans 10c, Catalogue FREE. 


AMERICAN CHIME CLOCK CO. 
1647 Ruffner St. (Mstablished 1877) Philadelphia, Pa. 


FOR HIS 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 


@ Candid Midget 35 mm with 








"/ WRITE TO 





Xenon s Compur, Micro 
focusing to 2 Eveready case 
List $84.75 $47.50 
@ Voigtlander Superb . - Twin lens 
reflex, automatic film transport, 






Compur shutter 1 sec. to 1/250th 
a Skopar F:3.5 lens. Special $59.50 
@ Robot Famous sequence camera, zone focusing, 
built-in filter, Carl Zeiss Tessar F:2.8 lens, capacity 
48 pictures. Practically new. List $147.50 $87.50 
@ Super Sport Dolly with range finder, built-in ex- 
posure meter, Xenon F:2.8 lens. List $70 $52.5 
@ Argus ... Model C2 with F:3.5 Cintar lens-1/5 to 
1/300 . . . coupled range finder, American made $25 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 
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Unheard-of Value in 
Fine-Camera Field! 


New AGFA Memo 


on $500 





camera sensation of 1939... Agfa’s 
35 mm. MEMO...a fine, precision-built 
instrument...for only $25.00! Exclusive rapid 
film transport; accurate shutter with speeds 
of 1/2 to 1/200th second, bulb and time; Agfa 
Memar [4.5 anastigmat lens; direct-view find- 
er; accessory clip, tripod socket, and neck 
cord. Takes 24 pictures (1 7/16 x 15/16) on 
35 mm. film. Camera complete, with [4.5 


lens... $25.00. With [3.5 lens... $35.00. 


Also new... Agfa f6.3 Clipper 
--- only $4550 





HE Agfa [6.3 Clipper Special is another 
Tisaidies value! New telescoping front 
eliminates bellows ... shutter gives speeds of 
1/25 to 1/100th second, 
hinged back, 


ter release guard, tripod socket, 


bulb and time... 
easy loading arrangement, shut- 
and _ built-in 
depth-of-field scale. Takes 15 pictures (2 1/2 
x 2 1/16) on one roll of PD16 (616) film. 
Camera complete with neck cord... only 
$15.50. Made by Agfa Ansco Corporation 
in Binghamton, New York, U.S. A, 


AGFA Gp CAMERAS 
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PicTURES THIS SIZE 





AT 25% TO 40% SAVING 


AND LARGER 





FAMOUS 


argus 


CANDID CAMERA 





Certified f:4.5 triple 
Anastigmat lens; 


1 25to1/200 second 
shutter speeds. Uses 
real 35 mm é 
film 18 or 36 


to a roll 


ONLY 310 


“snaps 





MODEL A 


















T'S fun to take pictures with an Argus! So easy 

to operate! Has a fine, fast lens—wide range 
of shutter speeds. Takes better pictures—easier— 
any time, anywhere. And now that you'll be tak- 
ing more pictures outdoors, you'll want an Argo- 
stat Enlarger, a Micrograin focusing Easel and 
Argus Bromex paper for better printing results. 
See your local dealer or mail coupon for descrip- 
tion of over 40 easy-to-use Argus accessories. 















The illuminated polka-dot 
pattern aids in focusing 
sharply on ground glass 


Flash Light Helps Focus 
Camera in Dim Light 


OUNTLESS photoflash bulbs are wasted 
C on indoor pictures because amateur pho- 
tographers find it difficult to focus accurately, 
especially if they are using cameras of foreign 
manufacture with metric focusing scales. A 
definite way to focus, no matter how dim the 
light, may be provided, however, by using an 
ordinary pocket flash light. 

Cut a circle of thin paper to fit inside the 
flange holding the flash-light lens. Prepare 
a number of 1,” disks of black cardboard or 
any nontransparent stock (this can best be 
done with a 1,” round-hole punch) and glue 
them on the white paper to form a pattern 
such as that illustrated above. Insert the 
paper in front of the flash-light lens with the 
small black disks facing outward. 

The flash light is merely placed beside the 
subject and switched on so that you can 
focus on the brightly illuminated polka-dot 
pattern. This is clearly visible on the ground 
glass of the camera even in places where the 
normal light makes it impossible to see any- 
thing but a faint image.—J. J. MIHOK. 


Dissolving Sodium Carbonate 


SODIUM carbonate, 
which isa common chem- 
ical much used by pho- 
tographers, has a marked 
tendency to form lumps, 





le ee ee ee ee ne ee 1 ‘ ; 

| International Research Corporation | and these will not dis- 
| 291 Fourth St., Ann Arbor, Mich. | solve quickly. To reduce 
| Please send me complete Argus literature and informa- | the lumps to the original 
l tion on how to save money on finished picture costs | granulated form, simply 
l —— | rub them on the inside of 
l iene | an ordinary wire-mesh 
| Address ~ | tea strainer.—C. L. 
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VIEW AND STORE ™ 


YOUR MINIATURE SLIDES 
THIS NEW EASY WAY 


With the Bausch & Lomb Film Slide Viewer, you 
don’t need darkened room or projection screen 
to view miniature film slides. Just plug in any 
light socket. Without focus or adjustment, you 
see your slides, large, bright, clear. Molded bake- 
lite body, brown, black or green, $8.50. Each 
handsome volume ($2.50) of the Miniature Slide 
Library holds 100 2 x 2” slides, numbered and 
indexed. Write for descriptive folder. 


BAUSCH & LOMB 


297 BAUSCH ST. ROCHESTER, N. Y. 


MEGOW’'S New Catalog NOW READY! 
Shows the sensational new quick-building COMMANDER 
nd CADET gas-powered models (see illus.). Also new 
CLASS C Endurance Contest rubber-powered models, 
Model Ships, HO-Gauge Railroads, ready-made parts 
and supplies. Send 5c for your copy today! 


5 
M E G 0 Ww S$ Dept, 0s. How. & Oxf. Sts., 


adeiphia, Pa. 
or 217 No. Despiaines St.. Chicago 










“e 








THE BEST TOOL CHEST 


is the one you wamt for your good tools. 

Machinists, toolmakers—Free Catalog 
GERSTNER TOOL CHESTS 

539 Columbia St. 0. » Ohio 











New STEREO-TACH 

MAKES 

37d DIMENSION 
SNAPSHOTS iG 
























WITH ANY CAMERA ° fj] 


w YOU can take pictures with DEPTH and 
rspective. Just use a Stereo-Tach in front of lens. Fits any 
nera. With a single shutter click you take TWO pictures, on 
e film, from different angles. Place prints in Viewer and peo- 
and objects STAND RIGHT OUT from backgrounds, as in 
| life. Films developed and printed or enlarged in usual way. 
special skill needed. Pictures can be projected if desired. 
Jomplete outfit includes amazing Stereo-Tach (patents pending) 
and modern stereoscope, sample prints, spec- 
a tacles for viewing projected pictures, and 
©, 
+ 
—- 
¢ or money order and we ship Prepaid. Act 
IMPLETE TODAY. Illustrated Booklet FREE. 


simple, easy instructions. All for only $11.75. 
SATISFACTION GUARANTEED OR MON- 
Tre COMMONWEALTH Mfg. Co., Dept. B-2 
4206 Davis Lane Cincinnati, Ohio 


EY BACK. Ask your dealer today, or rush 
order direct to manufacturer. Send check 
IUNE, 1939 
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Only '/ooo” Second 
Candid Under *100! 


If you’ve been looking for a super-speed 
candid that takes exciting pictures by day 
or night, here’s great news! The sensa- 
tional new UniveX Mercury, at only $25, 
gives you the lightning speed, precision 
performance and breath-taking results 
you’d expect only from foreign-made 
candids costing $100 and more! 
1/1000th-of-a-second shutter speed—to 
stop and hold breathless action at its 
peak! New automatic film transport to 
make double exposures impossible! And 
to cap the climax—this amazing new 
Mercury cuts your negative costs in half, 
because it uses economical UniveX 35 
mm. film! See the UniveX Mercury at 
your dealer today, or send for free illus- 
trated booklet! Universal Camera Corp., 
Dept. M-18, New York City. 
e 


ee 


The built-in photo- 
flash Foe yy e= aed 


times flash perfectly 
with the shutter! 


Also available with deep- 
focus Hexor f2 lens. 


UNIVEX 220, 


Second QP exgyy’ 


MERCURY @ Sopp 


225 























































Super - Keen Edges of 

Radically New Kind 

Protect Your Skin 

from Smart and 

Burn Caused by 

; nite? Misfit Blades. 

Le ies 

A-| 0: 


8B tor 19< 



















You Men Who Want Utmost Shaving 
Luxury Of Course Demand... 


hes illette Blue Blade 


EN who want the finest razor blade 

money can buy, get it by asking for 
the Gillette Blue Blade. Here is a luxury 
every man can afford—for it costs less than 
one cent a day. Don’t let anyone talk you 
out of it. Rely on your own judgment 
and try today’s Gillette Blue Blade. Buy 
a package of these superior blades from 
your dealer today on our positive money- 
back guarantee of 
complete satisfaction. 






% OUTSELLS»% 
“ANY OTHER) 
“RAZOR 
BLADE, / 

* ot : Ae 
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Oak Island's Gold 


(Continued from page 109) 


be accomplished, workmen had to fell nearly 
half a hundred trees. 

Instead of leading out into the water, as 
was half expected, the line ended at an over 
grown tangle of vegetation near the south 
shore. The vegetation was cleared away. Be- 
neath, glacial bowlders arranged in the shape 
of a rough arrowhead, approximately ten 
feet broad at the base and nine feet long on 
either side, pointed north. Setting up his 
transit and measuring off distances, the sur- 
veyor found the money pit lay almost ex 
actly fourteen rods due north from the ar- 
rowhead. Thus, using the drilled stones as 
starting points and following the directions 
given on the Kidd map, the surveyor had 
arrived at the treasure site where, inciden- 
tally, a giant tree had stood when the spot 
was first discovered. 

Fascinating as this discovery is, it does not 
provide a final answer to the riddle of Oak 
Island. What treasure will be found far be- 
low the surface of the earth is still a matter 
for conjecture; the secret of the flooded 
money pit is still a mystery. 

As soon as it became known that Hedden 
and his associates were planning a new at- 
tack upon the money pit, letters began to 
pour in with original ideas for overcoming 
the unique problems at the island and with 
offers of assistance. One man, for example, 
suggested that Hedden freeze the whole is- 
land and thus halt the flow of sea water. 
Another sent a letter all the way from Scot- 
land. He had, he said, inherited a divining 
rod from his great-grandfather. If the syn- 
dicate would pay his passage to America, he 
would bring the magic rod to Oak Island and 
trace the exact path of the sea-water con- 
duit. A third correspondent stated that he 
was the inventor of a remarkable “treasure 
smelling’ mechanism. Carried in an airplane, 
it indicated exactly where gold would be 
found in the earth below. He wrote to say 
that he had just flown over Oak Island and 
the attraction of the vast treasure below 
was so great the delicate machine had been 
broken to pieces! 

Hedden has his own scheme of attack care- 
fully worked out, and a picked crew hired 
to help him. Starting at the bottom of the 
money pit, he plans to “fan out’”’ with power- 
ful pneumatic drills. Like twenty-foot fin- 
gers of steel, they will probe the earth on 
all sides of the shaft, radiating out like the 
spokes of a wheel. When such a “wheel’”’ is 
completed at one level, the drills will be 

(Continued on page 228) 


POPULAR SCIENCE 


New Clews Aid Search for 




















F, 


% 
% 








uth 


ter. 
-ot- 
ing 
yn- 
_ he 
and 
on- 

he 
ure 
ine, 

be 
say 
and 
low 
een 


ire- 
red 
the 
rer- 
fin- 

on 
the 


be 

























SECONDS TO, : , —_ ae e 
0 


Oo'sz. 
= Ly : << nf aN f fs 
w= 14 @) 8) °4 Sa 
A FULL TNS ie 
TUBE OF \ ‘ \ 
SHOT LOOK AT IT! ... Daisy’s brand-new, grand NEW LIGHTNING- 
. LOADER CARBINE... a 500 Shot Repeater .. . with three sensa- 
FASTEST-LOADING tional “FIRST-IN-HISTORY” features: (1) The first and only 
ater ADJUSTABLE DOUBLE-Notch Rear Sight for long and_ short 


range shooting, target or “‘snap’’ shooting! (3) The first and only 
genuine Old West Style CARBINE in Daisy air rifle history! Looks, 
feels and shoots like the powerful carbines used by famous Frontiers- 
men! Other special new features: Husky wooden Fore-piece for 
N steadier aim and rich walnut-finish Pistol Grip stock. AND—how your 

» heart will thump and jump for joy when you learn LIGHTNING- 
LOADER CARBINE costs you only $2.50 . . . the most air rifle 
and the most fun for the Jeast money! Hurry—get your new 
Daisy CARBINE now at the nearest 
hardware, sporting goods, department 
store! (If your dealer hasn't it in stock, 
rush $2.50 to us and we'll mail your new 
carbine postpaid!) 


DAISY MANUFACTURING COMPANY 
126 Union Street, Plymouth, Michigan, U.S.A. 
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Prices slight- 
ly higher in 
Canada, 






























54M FRANCISCO 
WORLDS FAIR 


NEW YORK 
WORLDS FAIR 







EE the Golden Gate International Exposition at San Francisco 

—or the New York World's Fair—the most exciting way! 
Zoom along on a fast, dependable Harley-Davidson — pack your 
trip with EXTRA thrills. See ALL the sights along the way. 
Stop over whenever and wherever you please—take in famous 
scenic spots—be free to enjoy the things you like most. You'll 
be surprised how little it will cost with a Harley-Davidson. 





See your Harley-Davidson dealer, He'll tell you about the fun- 
packed times motorcycle club members are 
having all year ‘round, Ask about his Easy 
Pay Plans — and send in the coupon now! 


HARLEY-DAVIDSON MOTOR COMPANY 
Dept. PS MILWAUKEE, WISCONSIN 
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with 
“WOOD-IN-CANS’ 


Repair unsightly FLOOR CRACKS 
quickly and easily with PLASTIC 
WOOD! Handles like putty— 
hardens into wood that will take 
wax, paint or polishes as a part 
of the original floor. Get it at 
paint, hardware and 10¢ stores. 


PLASTIC WOOD 
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Car Owners! Meet Master Glaze—the sensationally different 
luster for new and used cars! Not a wax not an oil polish 
—not a paint!—nothing that “smears” over the surface. 
MASTER GLAZE is a unique discovery —a creamy liquid 
—quick and easy to apply! Gives a hard, 
AGENTS glass-likesurface. Even gasolinecannot dull 
An unusual it! Lasts six months toa year! Amazing 
opportunity! | luster—beautiful, sparkling clean and bril- 
Quick,flashy | Jiant! Doesn't finger-mark—doesn't smear! 
demonstrator. | A match box full glazes an entire car. Seals 
a profits, the pores—protects! NOTHING LIKEIT! 
Good territory. FREE SAMPLE Write now for FREE BOOK- 
Write today! Offer! LbT and FREE TRIAL OF- 
send your name and address. Write 


MASTER GLAZE CO. 7126- 69 W. Harwood Ave., Milwaukee, Wis. 
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moved two feet higher and the process re- 
peated. At their outer extremity, the holes 
will be no farther than two feet apart. Thus, 
no object such as a treasure chest, larger 
than two by two feet, can escape being en- 
countered by the drills. 

If the cores brought into the shaft by the 
hollow steel tubes show anything suspicious, 
a horizontal tunnel will be run out and the 
area explored thoroughly. Powerful gas- 
driven compressors will operate at the top of 
the shaft to supply power for the drills. 

Also close to the mouth of the pit will be 
the sixty-horsepower, 550-volt electric motor 
which will spin the twelve-inch, deep-well 
turbina pump that will drain away as much 
as 1,000 gallons of water a minute from the 
flooded shaft. Instead of working directly in 
the money pit, it will suck the water from a 
second shaft nearby, 165 feet deep. As the 
water goes down in this pit, it also drops in 
the money pit. By keeping the pump run- 
ning, the level can be kept below the bottom 
of the shaft in which the drillers are at work. 
What the horse-driven pumps of the 1897 
company failed to do, the modern, scientific 
machines of 1939 will accomplish. 

An area approximately sixty feet long and 
fifty feet wide will be explored thoroughly by 
the drills, beginning at the 125-foot level 
and working upward. Several summers may 
be required to complete the task. But the 
fresh clews which have come to light in re- 
cent months have given new impetus to the 
search. A news flash this summer telling of 
success in finding the treasure and in solv- 
ing the baffling mystery of Oak Island would 
be one of the most interesting reports pos- 
sible. 'The near future may see an answer to 
this riddle which has defied solution for near- 
ly a century and a half. 
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Question Bee 


How did you make out in the Question Bee 
on page 134? In the list below, letters indi- 
cate the right answers to the numbered ques 
tions. Give yourself five points for every 
correct answer. A score of 75 to 85 points is 
good; 90 or better is excellent. 


1. d 5. d 9. b 13. ¢€ 24.. 
2: & 6. b 10. ¢ 14. d 18. 
3. a ar ii. 2 15. b 19. 
4. b 8. b 12. c 16. ¢ 20. 
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barrel make the Crosman a real 
Rifled rifle with all the hair-splitting accuracy this term 


Grooves inside 

barrel implies. Shoots bullet (pell) same diameter as 
.22 powder rifle, but silently, powerfully, with no recoil, 
using the terrific force of compressed air—same force U. S 
Navy uses to drive 2000 lb. torpedoes. Marvelous for tar- 
get, small game. Single and 20 shot repeater models. No 
license required. New ‘‘clickless’’ forearm and target stock. 


FREE 
SuperPells YY® soox 
Best for all .22 cal. air rifles. Heavier, 


Containing important 
longer, more perfectly formed 


target and game shooting 
process), thus harder hitting and more aa Witte “-eo- 
accurate. Made to American standards by 

American workmen. Write for folder. 


secret 


Dealer to Show You a 
Crosman. 





CROSMAN ARMS CO., inc., 407 St. Paul St., Rochester, N.Y. 













WITH GLUE” 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 





Sales Co., 404 Light St., Baltimore, Md. 
at hardware, drug and 10c stores; 
also in cans from \,-pint to1 gallon 

Cards, Stationery, Advertising, 

labels, paper, circulars, tags, etc. 

Save money and time. Sold direct 

from factory only. Junior Outfit 

$9.00, Senior Outfits $17 and 

up. Do popular raised printinglike 

engraving with any of our presses, 

Print for Others, Big Profits. 

Pays for itself in a short time, 

Easy rules sent. Write for free 


catalog of outfits and all details, 
Kelsey Presses, E-33, Meriden, 





Complete fittings and construction sets 
for all popular models. Sails, hulls 
and all fittings for model racing 
i yachts. Send 20c (coin) for latest, il- 
strated catalog. Shows hundreds of items 
,u need including carved hull construction sets. 


A. 3. Fisher, _1002- 2 Etowah ah Ave., F Royal Oak, Mich. , 


TRAILER PARTS — 


Large stock, immediate delivery. Windows, as- 

semblies, couple rs, undercarriages, refrigerators. 

Moderate prices. 40 page illustrated catalog, 10c. 
Marvel Trailer Parts Co 

19035 Celestine Ave., Detroit, Mich. 


<«< VENETIAN BLINDS > 


fake your own at low wholesale cost. It’s easy under our unique 
n. All parts supplied. Send 10c Coin for sample of tape, cord 

i slat, 15 color samples of tape and color chart. 
VENETIAN BLIND MFG. & SUPPLY CO. 
ept. 4 B, 1760 Lunt Ave., Chicago, Ill. 




























: AT Lowest PRICES! 





62 NEW SETS ¢ KITS~e 14,000 PARTS 
AMATEUR GEAR ¢ SOUND SYSTEMS 


Send for ALLIED’s new Spring Cat alog, just out! See your every 
radio need, at lowest prices! New ‘‘Knight’’ Radios, with Push- 
Button Tuning and ‘‘Air-Magnet’’ built-in aerials at prices never 
before possible. New Portable, AC, AC-DC, 1'», 6, and 32 volt 


models—some as low as $5.95. Dozens of Build-Your-Own Kits; 
Television, amateur gear; record players, phonographs, phono- 
radios; over 14,000 parts, books, tools, test equipment; Sound 


eateene for every purpose; recording equipment, discs, etc, Get 
ALLIED’s Spring Catalog—Radio’s Complete Supply Guide! 
It saves you time and money on every radio need. It's FREE— 
just send coupon. 
FREE! Builder’s Parts Lists of matched 
kits for building any circuit de- 
scribed in this or any other magazine. BEGIN- 
, NERS—Send for ALLIED’s ‘Radio Builder's 
1 iandbook’’- ~only 10¢ — thousands sold! 


-——<-<-—4 
ALLIED Radio Corporation 
833 W. Jackson Bivd., Beet. 7-F-9, Chicago. 


4, [ ]Send your Spring Radio Catalog Free. 


[_] Enclosed find 10c (and 3c 
Builder’s Handbook 


P1Send Free Parts List £0P.........ccsccccoccsccccccsceess 
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It’s easy to oo 4 this 1990 moles ‘sian 
outboard from LeJay’s simplified plans. 
Old auto generator is all you need to start 
with; we'll show you how to do the rest. 
Clean, silent, lightweight. Runs up to 6 
miles per hour. Variable speed control makes 
it ideal for fishing and trolling. Enjoy the 
double pleasure of making and using it. 
Send 10c today, and get started at once. 


LEJAY MFG. CO., 1523 LeJay Bide. 


NEW MECHANICAL | 
SENSATION 


' 

Speed of 25 to 27 thousand rev olutions per minute 
without vibration makes it possible to doall kinds | 
of fine work such as Carving, grinding, engrave 
ing, drilling, routing, etc., with a Dreme to 
Tool and to do it in a jiffy wo models t« 
from—No. 1 as shown, only $9.55 and No 
heavier work only ‘$e 50 

Indispensable for home work shop fans, spor‘ 
men, handy men and home owners 

Many improvements not found in other too) 
Write for complete description, 10 day trial offer 
and booklet showing dozens of sories which 
can be used and special comb inatio yn offers. This 
booklet is FREE. 


DREMEL MANUFACTURING COMPANY 


Racine, Wisconsin Department 622 
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a with 40 VOLT ‘Simplified’ ARC WELDING 


“BUILD 


and chassis W? 


FREE BOOK portable 
\ on Profits for 
sj Welding Shops*——_ 


you go to the 


e welde 


YOUR own. 
SAVE $300 to $50 


own engine 
th this 
+ advantages 
r that lets 
big pay jobs. 


Start big paying business « 

now, with new 40 V 

Welder. Faster, simp! 

ote. Practically no 

profits pay for it without expense to you. 


30 DAYS TRIAL! °°... 
at our risk. te prove its profitable. Write 
today te 


HOBART BROS., Box P-69, TROY, 0. 
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Here’s the steel tape engineers prefer. 
It’s hard to kink, hard to curl. BLACK- 
ON-WHITE means easy reading, fewer 
© errors. Bonded white surface protects 
steel from rust and is easy to clean. 25, 
} 50, 75, 100 ft. lengths. Good for a long 


FH . life of tough use. Mail coupon today for 
free sample of tape and illustrated folder 
LOOK P 
ror THs, showing new, popular-priced models. 


ravorite WY TEFACE 


STEEL MEASURING TAPES 


KEUFFEL & ESSER CO... Est. 1867.. Dept. 66, Hoboken, N. J. 

















Do Your Trimming 


Its reduction gear drive adds power 
ind takes the cutting shocks away 
from the Motor This takes it away 
from the Toy Class. See It at Your Deal- 
ers, or write 

Dept. P—Clipper Manufacturing Co. 
Dixon, Hlinois 


HEAVY BODY 
3-IN-ONE MAKES 
LAWN MOWING 
A PUSH-OVER/ 


This oil not only lu- 
bricates, but keeps 
lawn mower parts 
cleaner and free 
from rust. RIGHT 
for electric refrig- 
erators and wash- 
ing machines, too! 






















At Hardware, 
Drug, Grocery, 
10¢ Stores 









Hobbyist Creates Modern 


Swords of Damascus 


(Continued from page 67) 


Dr. Carnes was able to engage actually i 
the search for a modern way of making < 
Damascus sword blade. After receiving his 
degree in dentistry, he became a salesman 0! 
dental and surgical equipment, and later the 
owner of a cutlery firm. This gave him the 
opportunity he had been waiting for so long 

the facilities for experimenting with steel 

Through many years, Dr. Carnes studied 
and experimented. He tried various com- 
binations of carbon with iron, in an attempt 
to produce the required blade. He could, 
without much trouble, make a sword blade 
with an edge so keen that it would shave 
the most wirelike hair like a razor, or one 
so flexible that it could be bent double; but to 
combine these two qualities in the same blade 
was another problem. Then vanadium became 
available, and he set to work with its help to 
reach his goal. 

He found that the secret of making a mod- 
ern counterpart of Damascus steel lies in 
simple little tricks of treatment during manu- 
facture and tempering. The final steel, con- 
taining vanadium, chromium, and other ele- 
ments, is made in an electric furnace. 

Dr. Carnes made quite a number of blades 
before duplicating the legendary Damascus 
swords in performance. His swords do not 
have handles made from human thigh bones 
as did the originals. The blades take a beau- 
tiful polish but are not stainless, and have 
to be protected from the rust that has de- 
stroyed nearly all the true Damascus swords. 

To prove that his ‘‘Damascus’”’ steel was 
not merely an accident, and that its produc- 
tion can be controlled, Dr. Carnes has made 
a sample strip that exhibits five kinds of 
tempering. It is a one-piece band of steel 
about fifteen inches long and an inch wide. 
One end is so hard that it will cut glass like 
a diamond. Drop back three inches, and 
there is an edge so keen it will shave hair. 
Another three inches brings a region that is 
hard without being brittle, and will cut nails 
in two like a cold chisel, without nicking. 
The next three-inch portion is tempered so 
that it will bend like a spring, and return to 
its original position. The last section is soft 
and tough, so that it can be bent back and 
forth repeatedly without breaking. 

Dr. Carnes experimented with the steel in 
other forms, as paring knives and pocket- 
knife blades. With the paring knives he 
made, he can cut spikes in two; and he can 
drive the pocketknife blades through a one- 
eighth-inch plate of steel without even as 
much as nicking. 
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COLUMBIAN ==), 
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Light weight, 
durable, carefully built boats 
at remarkably low prices. Made of 
toughest galvanized copper bearing 
steel. Wood gun-wales. Heavy tran- 
soms for outboard motors. Two or more 
bufit-in air chambers for extra buoyancy 
in case of upset. Real wave riders; easy 
to handle. Never leak or warp. Always 
ready for use. Both round and flat bottom 
boats; all sizes and styles. 

Write For Free Boat Booklet with de- 
scription and prices of complete line of 
metal boats—knockabouts for fishermen, 
light weight livery boats for parks and re- 


sorts, heavy duty craft for outboard motors. 

Dealers Wanted—who can develop volume sales, 
COLUMBIAN STEEL TANK COMPANY, 

P. O. Box C-4226 


Kansas City, Missouri 


ACT NOW! $69-50 


America’s biggest scooter buy. 1 h.p 
special Briggs & Stratton Motor, 30 
m.p.h., 125 m.p.g. Balloon Tires, 
Goodyear Airfoam sponge rubber seat. 
Clutch, built-in generator for ligh 

Easy to operate, streamlined, safe, and 
comfortable. Front wheel brake, de- 
livery box, ice cream box extra. Send 
stamp for FREE folder. Dealers wanted. 
STAR PUT-PUT COMPANY 
ROCHESTER DIANA 


BUILDAEWELDER Se 


—— 
For Light or Heavy Work 
75-200 amps. 35c brings complete 
plans and valuable catalog. Over 
100 other generator changes. 
LEJAY MFG. CO., 1323 LeJay Bldg. 








Minneapolis, Minn. 
orld’s Best Lin 
*, TRAILER AXLES, HITCHES pol PARTS 
nly 50e Bye | fe r ee new house 


ile zr blue pr 
W RITE. FOR. NEW FREE CATALOG 
HAMMER BLOW TOOL COMPANY, Dept. D-6, Wausau, Wis. 


FREE 


ry 
4 Fish! ° "ris h that 
*monkeys’ - 
round your ba, with the Greer 


zatent Lever Fish Hooks 
or 50« a. ae catch fist 





48-page book. Pictures. Useful hints 
on buying, using, saws, tools, files. 



















ike a fly-trap catches flies. Write 
catalon of our fe wens Galvanized STE EL 

FISH “TRAP: PS. Fish lures, and n Twine 5 

WALTON SUPPLY CO. 3507- ¢ “Juniata. St. ST. “LOUK 


PRACTICAL MAGNIFIERS 
New type magnifier wiih swivel joints. Six sizes—-1'4 
dia. to 5” dia. lens. Prices, 50c to $10. Send for FREE 
Catalog of these attractive, well-built instruments. 
MAG-NI-LINE PRODUCTS, 
. 11, 3456 E. Jefferson, Detroit, Mich. 














MO. 





Dept. 








- 
Self- Oiling, Roller- Bearing 
pags Mg power for farm or fa 
tor Uses all fuels for .- imping, awing 
et Best engine for the ney. You Pa . 
Less to Own it—Less to Ru n it. Cash—Terme—Catalog FREE 

WITTE ENGINE WORKS 

222-A Oakland Ave. KANSAS CITY, MO. 














Send 25c for this Big Book Today / Tage 
Over 100 pages! Beautifully Printed and Illustrated! Trailer Sug Me ofee 
s 

I t 











tions and Ideas alore! Catalogshows America 8 greatest line of 

iler Parts and Equipment at lowest price 
8 to top. Rush 25c today Sat 

TRAILER slippLy co. Sio 













The Jim Dandy Cabin Cruiser 
The Trailer that has everything. Classy! Room 
ame y to build in any size with my simplified Plans rot 
Instructions—Price $1.00. Rush dollar bill Wi to 


JIM DANDY Box 360-B WAUSAU, WIS. 
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VATU: 
SLUGGE 
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SHIP MODELS OF 
THE FINER TYPE 


Send 15 cts. in coins for larze 







64 page hota gee Fe ally illus 

a trated ~ata!l wings com 
plete kits, hulls , fitting, blue 
prints, etc. 





MODEL SHIP SUPPLY CO., DEPT. T, MINEOLA, N. Y. 














ot Goets Moths e @ gas bills 
—get more power—quicke D pen ay eed accel- 
eration! AUTO OWNERS everywhere praise 
VACU-MATIC! Proven so efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing. 
Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically add- 
ingac arge of extraoxygen, drawn free fromthe 
outer air into the heart of the gas mixture. It is 
entirety outomatie and allows che motes ». arene cs 
rrec ime, opening and ciosin. 8 a. yes 
acjosted nnd mealed at aoe % on gas costa with better motor perfo rmance 


the factory. Easily and 
pam i aoe ad py) Tong is 
one in a few minutes. 


FOR INTRODUCING, Here’s a splendid opportunity Cours unusual sales 
and profits. Every car, truck, tractor owner a prospect. Send name and 
address now for big money making offer and how you can get yours Free. 

The Vacu-matic Co., 7617-445 W. State Street, Wauwatosa,Wis. 


FITS ALL CARS. 


Constractedof six parta 
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Xpert.22’s Give you 
GREATER ACCURACY 


ESTERN XPERT L.R. 
.22’sare soaccuratethat 

many of the nation’s best 
shots WIN with them in 

big rifle matches. Their 

e sensational accuracy is 
YOURS for all-around 
shooting, at mo extra cost 

=» over ordinary .22’s. Cl lean, 
non-corrosive riming! 
Smokeless powder! Greas- 
ed lead buliets! .22 Long 
Rifle, .22Longand. 22Short 
sizes, Mail the Coupon for 
FREE useful handbook. 











4 " Bille in foreground: bolt 
,, action W inchester69. The other: 
: slide action Winchester 61, re- 
beater. Both are big values. 





Western Cartridge Company 
Dept. F-16,East Alton, Illinois 


| 

| Mail your 72-page modern shooting 
| guide, the Western Ammunition 
| Handbook, FREE, to: 

| 

| 

' 


Name—__ ’ — 

Address—__ ‘. 

Post Office State. 
Accurate Shooting at Lowest Cost With Chambered Air 
BENJAMIN AIR PISTOLS 22 
WITH LEVER HAND PUMP = bad 


NEW 1940 MODELS EASY TO PUMP © 





Pawan earaa at 





























a lot of fun 
with thistarget ean ~ least expense for 
ammunition, eons able power de 
pending on A ESSURE—amazing 
maximum wolpeley and accuracy up 
to 15 yards. Economical and practical 
indoors or camping, fishin, vuntin 


et “Nolicenserequired irom deal- BB 
} er or fac ctory. Single Shot—BB or 
- Pellets $8.50. BB 8 Shot $10.00. 
Holster $2.00. Ask for complete 
information — targets and blue 


prints FREE if requested. Enclose 10c for samples of 
ammunition. WRITE TODAY. 


BENJAMIN AIR RIFLE CO., 852 Marion St., St. Louis, Mo., U.S.A. 


LUA SNUIDJE FE: 
Tool of 100/ Uses xcxmge 


A WHOLE TOOL SHOP 
IN YOUR HAND 


Smooth, ste: ady power at your 

finger tips. Uses 300 accessories 

to grind, drill, polish, rout, cut, 

carve, sand, saw, sharpen, en- 

grave, etc. Plugs in any AC or aon 

DC socket, 18,000 r.p.m. 16 oz. Hours 
Get A Demonstration of Hand 

Work 


at Hardware, Tool or Dept. 


Stores, or order on 10-Days 

Money-Back Trial. $10.75 

postpz aid with 3 Accessories FREE 64-PAGE CATALOG 
. De Luxe Model, 25,000 Complete information on Handee 


> Products and their wide applica 
r-D. m. 12 oz. tion in crafts work and industry 
ccessories. all over the world. 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. PS, Chicago, Ill. 


$18.50 with 6 
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Some Tail-light Troubles 


(Continued from page 140) 


light switch and wire up to the coil side of 
the ignition switch, and through the coil and 
points to ground. By doing that it provides 
enough ignition current to keep the engine 
running after the switch has been turned.” 

“But why,” demanded Hubbard doubtfully, 
“has the lighting current just begun to do 


that? I’ve never had any trouble of this 
sort before.” 
“Normally,” Gus explained, “the lighting 


current grounds at the tail lamp. But it isn’t 
grounding there nov. Something—some lit- 
tle thing, in all probability—-has happened 
that prevents it from grounding.” He got 
up and switched on the shop lights. “If 
you'll just drive your car into the shop, Mr. 
Hubbard,” he suggested, “I'll have the trou- 
ble cured in ten minutes.” 

Hubbard drove in. Without even glancing 
at anything else, Gus examined the tail lamp. 
Then he nodded. 

“The bolts that hold the lamp to the 
bracket have shaken loose,” he said, ‘‘and 
the bracket itself is very dirty. The lighting 
current can’t ground. That’s the full extent 
of your trouble.” 

He cleaned the bracket, and tightened the 
bolts. ‘‘Now try her,” he said. 

Hubbard started his engine, turned on the 


lights, applied his hand brake hard, and 
switched off the engine. 

The engine stopped. 

“Now it’s all right,’’ Gus said. ‘‘The light- 


ing current is grounding through the lamp 
bracket, as it should, instead of going on to 


the coil. You won’t have any more trouble, 
Mr. Hubbard.” 
“Tf I do,” said Hubbard, “I know where 


T’ll come with it!” 

“Queer, wasn’t it?’ Gus said when Hub- 
bard had left. “We haven’t had a job in 
which a tail light was causing the trouble in 
two or three years, and now we get two of 
them in one week.” 

“More important,” Joe said, 
hew customers. 

Gus grinned. ‘‘How much a year do you 
figure,”’ he inquired, “we'll make out of old 
Barnstable ?” 


“we get two 


Improved Optical Glass 


FASTER and better camera lenses are pre- 
dicted as the result of the discovery of a way 
to make optical glass out of rare chemical 
elements instead of common silica. The result- 
ing glass has a very high index of refraction 
and a low dispersion, it is reported. 
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THIS 20 FREE SHAVE OFFER WINS EVEN WISE GUYS 












-LOOK! I'M GETTING A GOOD 
SHAVE WITH A DULL BLADE!! 
~THIS LATHER SOFTENS BEARDS 
LiKE NOBODY's BUSINESS. 


SENDING FOR A FREE SAMPLE! 





“A CAGEY GUY LIKE sarcat) 











YES SIR, AND THAT SAMPLE 
SOLD ME ON LISTERINE 
SHAVING CREAM FOR LIFE! 






AND WHATA MONEY 
SAVER!'~A TUBE 
SEEMS TOLASTA 
LIFE TiME—— 



























—SEE THAT? \ /-SURE-ITS A 
SMOOTH ASA LISTERINE ; 
BABY’S— NO || PRODUCT — LISTERINE 
PAIN=NO RED-|| THEY SAY THEIR 

NESS —— NO //BRUSHLESS SHA¥ 

RAWNESS. ) 1 ING CREAM iS 

A HONEY = HAVING 
Fy) TOoo- fe S$ 


CREAM 


WAR 5 





ple tube of 0 
CLIP THE 


Name 


Lambert Pharmac al Co., Dept. 21, St. Louis, Mo. Please send me free and postpaid your large sam- 
] Listerine Shaving Cream; 2 Listerine Brushless Cream. (Check whichever is desired.) 


Address 





COUPON 


City - 
















2 . F 
Bike-Lite (icyce) § 
E 

AMERICAN 

mavpe GENERATOR 

eBright Dependable Lights id 
eEliminates Battery Expense o 
e@Can be attached to any Bicycle io 
Dealers Wanted ° 
THE BIKE-LITE SALES CO. R 


St. Joseph, Michigan 





800 Broad St. 
BUILD 


TRAINS- ets iene 


AUTOS- AIRPLANES- ‘SHIPS- GAS MODELS- Also | Cameras, ete. 


w priced ( D quality i e master mode ig Pas =) “ ; 
Ker tcher 50c, 27 diff treight Ces 4 Airplane Bx 3 Foreign race 
t A 
‘ 





winner ea. 1c Th indreds 





Ca ta 
CLEVELAND MODEL & SUPPLY CO. INC. 
4508-C43 LorainAve., Cleveland, Ohio, U.S.A. 





NEVERLIFT IRON REST 
and Universal Cord Control 


‘slides off’? this modernistic rest. 
s each ironing day—more 






Iron ‘‘slides on’’ and 
Save ting iron ¢ r 200 time 













than 900 Ibs Cord control 
prevents electric cord from wie SNE s 
kinking, Keeps it up iter smemmens 
out of way. ey selling is d 
a 100% profit ar ul 
Fire proof Write for particulars 
and safe. —NOW 











NEVERLIFT COMPANY INC. 
6901-mM Woodlawn Ave. Chicago, Ill. U.S.A, 


LIGHT POWER TOOLS 


Save Time, Money, Labor 


Delta tools are portable, rugged, 
ethcient—yet astonishingly low 
priced. Ideal for small shops, 
home shops, and factories. 
Many new features and im- 
provements. ( omple teDELTA 
line includes: Circular Saws, 
Scroll Saws, L athes, Jointers, 
Shapers, Band Saws, Grinders, 
Drill Presses—and full line 

of accessories. Send today for 

big 48 page FREE Catalog. 
DELTA MFG. CO. (Dept. B639) 
600 E. Vienna Ave., Milwaukee, Wis. 
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THIS ELECT! rRcOOT cooTe 


®FOR SPORT @e SCHOOL @ BUSINESS @ DELIVERIES @RENTAL @SALE 


Easily done by following LeJay’s New 
*LOMPLETE simplified plans. Powercontrolled smooth- 
SIMPLIFIED 





ly from standstill to full- 
speed No transmis- 
sion! No clutch! 
Suitable for side- 
walk use. Noise- 

less electrical 
operation costs 

















less than gaso- 
line Rugged construction; 
easily put together and taken 





care of at home. Enjoy the 
double pleasure of making 
and using this sensational] 
LeJay Electric Scooter. Send 
25c today and get started 
at once. 


LeJay Mfg. 
1723 LeJay Bidg. 
Minneapolis, Minn. 


Choose from World’ s Largest Line of Power Tools 
FREE 18-page Catalog covers Metal and Woodworking 

Tools, Bercernene motors for every purse. Write 
Walker-Turner Co., Inc., 269 South Ave., Plainfield, N. J. 












> Regular or High Speed 
| 22 CARTRIDGES 


ET your .22 rifle the flatter 
shooting, finer accuracy and 
. barder socking that come in Win- 
chester Staynless Cartridges. Leader 
Staynless regular Short, Long, or Long 
Rifle for practice and sport. Super 
Speed Staynless in same sizes for high 
speed and long range—choice of solid 
or hollow-point hunting bullets. Best 
for shooting small farm and ranch 
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rests: gophers, prairie dogs, jackrab- 
Bice, snapping turtles, crows, wood- 
chucks. . . . Both kinds at regular 
prices. Ask your dealer. 
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LAFAYETTE RA. 


mr Ml WIDE-AWAKE BUSINESSMEN in every 


field are relying on Public Address to boost business. 

THE ECONOMY LINE: Save money with Lafayetie P. A. 
Save on Lafayette’s low prices . . . save on Lafayette’s oper- 
ating economy. If you operate a ballroom, plant, theatre, 
store or travelling show, investigate Lafayette—today! 











Attract more people and make your message stick with a 
Lafayette Sound System. Every model in this, the world’s 
most complete line redesigned for '939. Prices for systems 
complete ready-to-operate as low as $23.86. 


EARN MONEY SELLING: Sell Lafayette 
internationally known Sound equipment. Generous profits, 
pleasant “white collar” work—steady or spare time. 


SEND AT ONCE for FREE CATALOG. Find out what Lafayette 


P. A. can do for you, Simply tear out and mail coupon. 


LAFAYETTE RADIO CORP., 100 SIXTH AVE., NEW YORK 


eS LAFAVETTE ‘i 
po how 0 cen tnesuase any budloses wtb OA 


Name 


; 


LAFAYETTE RADIO CORPORATION 
c 9FP9-100 Sixth Ave., New York. N. Y. 


CHEMICALS 


Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 


Dept. M25 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 





GET NEXT TO THIS NEW 


(itlas- LATHE | ° 















1] { B50 . 
Wiiggh ATLAS PRESS Co. 
iil 655 N. Pitcher St. 
Kalamazoo, Mich. 


LATHES ~- DRILL PRESSES 
SHAPERS 





ARBOR PRESSES - 


Hints for Beginners 
in Amateur Chemistry 


(Continued from page 197) 


point desired. Connections between pieces of 
glass tubing may be made with short lengths 
of rubber tubing. 

For your wash bottle, mentioned earlier, 
fit a good-size jar or chemical flask with a 
two-hole stopper carrying two bent pieces 
of glass tubing. The longer, reaching to the 
bottom of the water-filled flask, should have 
a small nozzle for a tip. When you blow into 
the other, which reaches only to the bottom 
of the cork, water will squirt from the noz- 
zle into a test tube or other vessel. 

To store your laboratory apparatus, you 
can press into service a discarded kitchen 
cabinet, a chest of drawers, or an old ward- 
robe fitted with wooden shelves. An ideal 
storage cabinet would be a double-size steel 
locker, or kitchen cabinet, of a type sold 
widely in department stores. 

Chemicals and apparatus may be purchased 
according to your requirements, as you pro- 
gress with your hobby, from a number of 
chemical-supply houses that handle mail or- 


ders. Some drug stores in large towns also 
specialize in stocking a wide variety of 
laboratory supplies, and even the nearest 


corner pharmaty will be able to provide a 
number of the chemicals that you may need. 
A list of some of the chemicals most fre- 
quently used in home experiments might read 
as follows (the strong acids listed are to be 
handled with particular care): 
Ammonium chloride; ammonium hydroxide 


(household ammonia can be used); barium 
chloride: calcium carbonate (marble); cal- 
cium oxide (lime); cobalt chloride; cupric 


chloride; cupric oxide (black copper oxide) ; 
cupric sulphate; ferric chloride; ferrous sul- 


phate; ferrous sulphide; hydrochloric acid; 
lead acetate; magnesium metal (in ribbon 
form); magnesium sulphate (Epsom salts) ; 
manganese dioxide; manganese _ sulphate; 
nickel ammonium sulphate; nitric acid; 
phenolphthalein (one-percent alcoholic  so- 
lution); potassium chlorate; potassium di- 
chromate; potassium iodide; potassium ni- 
trate; potassium permanganate; potassium 


thiocyanate; silver nitrate; sodium bicarbon- 
ate (baking soda); sodium bisulphate; sodi- 
um carbonate (washing soda); sodium ferro- 
cyanide; sodium hydroxide (lye); sodium 
Silicate (water glass solution); sodium thio- 
sulphate; sulphur; sulphuric acid; zinc metal. 
In coming articles, some of the fascinating 
experiments that you can perform with these 
and other items of your chemical equipment 
will be described. 
POPULAR SCIENCE 
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B uild this 
Smith Compressor 


We will furnish 
complete instructions with a 


Smith Compressor Head and Accessories 


With a Ford Motor and shop facilities you 
can easily assemble a Smith Air Compressor. 
You’ll have a smooth performing, efficient 
compressor. Sixty cubic feet a minute ca- 
pacity—all the power you’ll need to operate 
rock drills and paving breakers. Here’s a 
way to save money. Write for complete in- 
formation. 


Address Department T 
GORDON SMITH & CO., Inc., Bowling Green, Ky. 














Real Quality Tools 


Designed, manufactured and guaranteed by 
SPiedurt for 30 years leading manufac turers 
industrial drills, these are really fine tools, 
correctly designed, correct speeds, genuine 
high torque drill motors. Small, handy , power- 

ful; 1000 RPM—dril! handles to 1/4’ in steel. 

rast ile and gear housing, 

t 20,000 


ed is 

good grinding 
1/8’ and 3/32 
250 KIT, both drill and ‘grin der 
with 5 accessories in steel.carry 
ing case $1 4.95 Complete line of ac 
cessories and drill press stand. Write 
for Circular. Dealers Write. 

SPEEDWAY MFG. co. 








Laboratory Supplies 
Apparatus-Chemicals 
Scientific Books-Telescopes 
Microscopes-Biological Needs 


Save Money! Buy direct. Send Now. It’s FREE. 
Full of Bargains & valuable information. 


J. H. WINN MFG. CO.,Dept. 106, 124 W. 23 St., N.Y. — 


CHEMISTRY 
BOOK 


sig valuable handbook—FREE—listing thousands of chemicals, ap 

paratus, microscopes, and laboratory supplies. Items as low as 5c. Com 

plete chemicals and supplies for chemistry article in this issue of 

Popular Science. Write for book and syecial offer. Send 3c for postage. 
KEMKIT SCIENTIFIC CORP. 

397F Bridge St. Brooklyn, N. Y. 


















Makes lumber, shin- 
gles, lath, ties, crates, 








TURN TREES INTO 
MONEY WITH A BELSAW 
Three capacities », 14 and 20 
ft Ac tbc set oat Maggies ot 
gs Hand or power feed Runs on low 


ower—many owners use id auto engine 
vr itself quickly—thousands in commer _ 
sseutne, cvarcehene. Wills ter dies tenn Landaa 


and catalog of mills, supplies, tools, saw tables and 
woodworking equipment 


Belsaw Machinery Co. 846-Q Davidson Bidg. 





Kansas City, Mo 








We paid M.M. $1174 for exceptional ‘‘cellar crop’’ SNOW- 
KING mushrooms! Big free picture book tells if your cellar 
shed, barn suitable. We furnish materials, buy all crops 
thru our 25 branches. Established 1908. Write today 

United Co., 3848 Lincoln Ave., Dept. 337, Chicag 


su GRANDFATHER eee 


e Simple Sensible Red-i-Kut way as thousands have —-SAVE HALF. 
IME brings PLANS and sixty picture ‘‘HOW’"’ Book written by our en- 
eer pricing many fine nenen weight a coae t eae chime, elec 

¢ movements showing nin cases. 


KUEMPEL CHIME cLock co., Bidg. A-9, Guttenberg, lowa. 
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pro’ yore 


L4 eal E 
Gui der 


ee 

ter work in a few minutes than you can 

do by hand in several tiresome hours. 

Driven by a powerful motor, the 

endless abrasive belt skims over any 

surface, flat or rounded, and leaves it 

clean and smooth. Always works with 

the grain—can’t scratch or leave ugly, 

circular swirls. It works on wood, 

SANDS wall board, metal, slate, marble, bone 

GRINDS and plastics. You'll discover scores of 

OLISHE uses for GuildSander around the house 
and in the shop. 

Popular priced and fully guaranteed 
in writing. Weighs only nine pounds. 
Works on AC or DC. Try it at your 
hardware dealer’s or write direct for 
details. 


SYRACUSE GUILDTOOL COMPANY 
1700-6B No. Salina St., Syracuse N. Y. 
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4 BUFF 
SHARPEN 


REMOVES 
PAINT 
VARNISH 
i RUST 














ELECTRICITY 


FROM YOUR OWN ELECTRIC PLANT 
WHEN POWER LINES FAIL 


ONAN ELECTRIC PLANTS furnish 
11 Volt. 60 Cycle AC. Current same as 





City Power Line Models for Farms, Camps 
Construction Jot and for Emergency Service 
n Hospital School heat and Public 
Building AVE PROPERTY and even LIVES 
n case of Power I LU € hous in 
‘ part of the We rid Operate Lights 
Rad Water Systems, all As es. New 
Mode to ( Watt and 110 
Volt, D.C —110 and 220 Volt AC. Also Combi- 
na AC DC. Us tir 





Mar al. Self-st £ 

rt Types. $99 and up 

pped COMPLETE READY TO RUN 
Writ 


e for Detail 


D. W. ONAN & SONS , 

















1695 Royalston Ave Minneapolis, Minn 

















New “Champion” Race Car Model Kit 


‘Scale reproduction ¥, Sir Malcolm Camp- 
bell’s famous ‘*Bluebird’’ 14” long. 2’/ wheels. 
Colored Blue with Aluminum trim. Blac k ‘de 
tails. Kit is complet Ii parts materials 
re ~ady toshapeanc e hE Full size plans 60c 
reular of other **¢ hempion Mode! Kits Free. 


NORTHERN AIRCRAFTS PS 4, Manitowoc, Wis. 


















Race Car Kit 
$16.50(\ess motor) 


A FOLEY Automatic Saw Filer files 
hand, circular and band saws better than 
the best hand filer. Cash business, no 
canvassing, no eyestrain. No experience 
needed. Louis P. Wadowick, Ohio, says, 

‘I have filed 764 saws in spare time and have 
earned $85 eo 00 in carpenter work due directly 
to my saw ing contacts Send coupon for 


FREE PIL ‘AN, no obligation. 


FOLEY MFG. CO., trinneapous, Minn: 
Send Free Plan on Saw Filing business 
Name 
Address. . 
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® Bring distant scenes close up in a jiffy. And for clear seeing be 
sure your telescope is an optically fine world-famous Wollensak, 
with money-back guarantee. 8-power (illustrated, wonderful value 
at $3.75) to 45-power ($47.50); at stores, or direct, postpaid (or 


c. O. D.) @ WRITE FOR FREE BOOK! 
Wollensak Optical Co., 652 Hudson Ave., Rochester, New York 








Let’s ama G Moto. Scoala 9 
SS of 
3 3 
* ey - Z 
ter, i 
a Q | a 

— 
For 1939, it’s MOTO-SCOOT 
The World's Greatest Economy in Mo- 
torized Transportation is making a hit 
with everybody. 1939 models have 
powerful 1‘, horsepower motor to 
give thrilling rides up to 35 miles 
Economica! to run—120 
miles to the gallon. Every modei 
equipped with Moto-Clutch, built- 
in generator for powerful head- 
ight and tail-light. Century mod 
els with two speed transmission 
and spring front suspension 
Low Cost Defivery Service 
Use MOTO-SCOOTS to 
make economical deliveries 
for stores, service stations 
and messenger service. 
Models for every purpose 
—Solo-Tandem, Defv- 
ery, Silecar and 
Trailer. Rugged 
steel construction. 
See your Moto- 
Scoot dealer or 
write for catalog 
Dealers — valua- 


























MOTO-SCOOT MFG. CO. 


bie territory stit 
8426 South Chicago Ave., Chicago, U.S.A. open. 


60 POWER TELESCOPE... $219 19 


VARIABLE EYEPIECE 20X—40X-—60X 
N EW! 1 Three telescopes in one. 3 different magnifications. 
8 20 power for ultra-bright images with 40 and 60 power for 
extra long range. Guaranteed to bring distant objects, 
people, sports events, ships, moon, stars, 
etc., 60 times as 
close. 



















Most powerful made for 
anywhere near the money. Closes to less 
than a foot in length. Multiple lens system. 30 mm. objective lens. 5 
sections. Directions included for using as a compound 4 lens microscope. American 
made on t shi yt uaranteed “Py y the postage. Only $2.19 
OWNS 0., Dept. eo; W. 27 27th St., New York, N. Y. 


BUILD YOUR OWN AC. GENERATORS 








You now can buy all parts ready for assembly to change 
old six volt auto generators to 110 volt AC. Make extra 
money at ae building light plants Send now for 
catalog of p 





CARMI TRANSFORMER WORKS 
202 Staley St. Carmi, tl. 


WORKERS 
Tere iL ts! | 


HAROLD HUNT'S latest edition 1939 

catalog. Nothing like it ever before pub- 
lished — 136 pages new designs, new 
ideas for experts; also special instructions 
for beginners. AND—LISTS OF ASTON- 

















ISHING BARGAINS in all kinds of wood- 
workers’ supplies. Get this book! ONLY 10c! 
Also special VENETIAN BLINDS circular free with 


catalog, if so requested. Send only 10¢ to 


CRAFTSMAN WOOD SERVICE CO. 


2726 S. Mary Street Chicago, Wl. 
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Everyday Jobs for 
Your Microscope 


(Continued from page 203) 


ing from above or by reflected light from the 
substage mirror. Ordinarily, rather low mag- 
nifications are sufficient. 

In previous installments of this series the 
use of a microscope for checking grain, blem- 
ishes, and other details of photographic nega- 
tives and color transparencies has _ been 
described. 

The tool maker, either amateur or profes- 
sional, can use a microscope every day. Take, 
for instance, a man who makes rotary files, 
those tools that look and act like dentist’s 
drills, and are used in industry for making 
molds, carving wood, and machining airplane- 
engine parts. An important step is the har- 
dening of the files after the teeth are cut. A 
few degrees too much heat, and the edges of 
the teeth become rounded instead of remain- 
ing angular. With a microscope, the finished 
tools can be checked to determine whether 
they are of maximum sharpness. 

A microscope equipped with a micrometer 
eyepiece or a calibrated mechanical stage 
can be used for checking the accuracy of the 
scales on steel rules and similar tools (P.S.M. 
Nov. ’36, p. 48). 

If you are a student engaged in learning 
the details of some subject such as radio en- 
gineering, you may find a microscope helpful 
in studying the construction of minute parts 
like the grids, filament supports, and plates 
of radio tubes. Usually a strong light strik- 
ing the stage at an angle from above—as, for 
example, the beam from a small spotlight—is 
the best form of illumination. Sometimes two 
light beams are better, because they elimi- 
nate deep shadows. The small illuminator 
described in the February 1939 issue is ex- 
cellent for this. 

And, of course, you can employ a micro- 
scope to examine liquids—to see whether 
there is much solid matter in lubricating oil, 
for instance. Simply put a drop of the oil on 
a slide, lower a cover glass over it to spread 
it out into a thin, uniform film, and examine 
by transmitted light. 

There are countless other ways in which a 
microscope, whether it be an inexpensive 
amateur instrument or a high-priced research 
job, can be employed with benefit in the per- 
forming of everyday activities and the 
solving of everyday problems. Often the 
smaller amateur ‘scope has the advantage 
because it can be carried around easily and 
because its magnifying power is low enough 
to make it useful. Very often, a magnifica- 
tion of fifteen to fifty diameters is all that is 
required for satisfactory results. 
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WORLDS GREATEST on around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 
POLISHES — SHARPENS— CARVES 
The new WHIZ ELECTRIC TOOL is the handiest power 
tool ever made. Not a delicate instrument but a real rug- 
ged tool, equally effective for both power and precision 
work. Drills through ‘y inch iron plate in 42 seconds or en 
graves intricate designs on jewelry. Handles any mate 
ria!: Metals- Woods-Alloys-Plastics-Glass-Steel-etc.Saves 
time. El} Yminates labor. Plug into any socket AC or DC,110 
volts. Chuck one ‘ity. Ball bearing thrust. Power 
fu red motor. “‘Worth its weight in Gold 
STANDARD MODEL with Normal Speed ‘uses 50 different 
accessories, instantly interchangeable _ Special Introduc- 
tory Price for limited time, only $6.5 >. 










Accessory outfit (Value $2) includes set of drills, mounted 114 inct 

grinder, sanding. discs, cutting wheels, m eunted brush, polishing 
wheel, carving bur, etc. EE with each outfit ordered NOW. We pay postag 
Will send C. O. D.’if ab d. 10-DAY TRIAL—MONEY BACK GUARANTEE. 


Special ‘*2-SPEED’’ MODEL combines Norma Speed and High 
Speed in one outfit (uses 200 accessories) only $8.95 complete, with 
EE. 


same accessory outfit (value $2) FR 








Paramount Products Co., Dept. 6C, 48 West 48th St., New York 








W ONLY 
00 


REAL ENGINE VALUE 
Over 7,000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
ist year. Now is your chance to buy 
the New Improved kit for $5.00. Ab 
solutely complete with coil, plug, ete. 1/5 
L.. P. Free 6 foot gas model plans. All part 










ranteed. For boats, planes etc. Send 
‘$1 Shipped Exp. Coll. for balance same 
Send 3¢ for new 12 page illustrated catal 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 


GHQ MOTORS, 854S East 149 St.,New York,N.Y. 


IT’S EASY TO MAKE BIG | 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to $15.00 a 
week in your spare time by taking orders for the NEW 
PopuLarR SCIENCE MoNTHLY from your friends. No selling 
required. Turn extra hours into extra dollars. 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave. New York, N. Y. 


LD THE SCHOONER BLUENOSE& 


Carved Pine Hull 
22” Model. Metal An 
chor, Steering WI eel 
Lifeboats, Anchor 
Chain, Cask Mast 
Dowels, Lacquer and 
Cement. 

=) aT einee Xe Send for Coteleg all idecl's now Models ‘09 
- . commun (DEAL AEROPLANE & SUPPLY COMPANY, INC. 


28 West 19th Street, New York 






















Constore tay) 
ject 


For 8” to 16” Metal Lathes. Build It Yourself. 


At last, a precision grinder within your means. You save 
2/3 by finishing our pom machined castings, on your own 
athe. HURON handles both internal and external grinding 
Accuracies to .00025’’. Mirror finish easi'y obtained Grinc is 


valves, pistons, bushings, shafts, hard or soft 





milling cutters wos 
P . xres of other us Semi- 
workshops, garages, machine shop Write for FREE Machined 
illustrated folder and ful! information. Castings 


Huron Machine & Tool Co., Dept. C-6, Yale, Mich. Only i 


~ Eliminate Ford Brake Troubles 


Your Ford car is listed in the so-called lower price class but has 
more brake lining area and larger drums than the others; in 
fact, as much or more brake area than all but the higher priced 
cars. You can have safe, sure, unfailing mechanical brakes! In- 
stall easily yourself our SIMPLEX FLOATING 
WEDGES to centerthe shoes for me- 
chanical assurance with hydraulic 
performance. A set of four, one for 
each wheel, all for $1.75. All models 
1928-38. Send for circular. 
SIMPLEX WEDGE EXCHANGE 

Dept. P.S.-6, 615 Jefferson Street Ottawa, Illinois 



















Western Electric 
HEARING AID 






Now helping 
thousands to 
hear clearly 


For details, Graybar Electric, Graybar Bldg., New York 
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EVINRUDING 
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@ Never before an 
Evinrude so inexpen- 
sive to own, so handy 
and economical to 
operate. The sensa- 
tional new “Mate” 
fits your own or rent- 
ed boats—drives row- 
boats up to 4! miles 
an hour, canoes up to 
5 miles. Runs allday 
on a single gallon of 
fuel. Amazing start- 
ing ease — a flick of 
the starting cord and 
you’re away! Write 
for catalog today! 









9 EVINRUDES TO CHOOSE FROM 


Evinrude offers the widest range of models, 
from the lightest, handiest, to the swiftest, 
most powerful, All are famed for exceptional 
starting ease, smoothness, reliability. All offer 
advanced Hooded Power construction, Co-Pilot 
steering, certified horsepower. 


AN ELTO FOR ONLY $29.50.New Elo Cub | || gy, NEISHS 
weighs only8!> pounds, costs only 2c an hour | 4 
to run. Now, a complete line of 6 Elto models try 








—built by Evinrude— offer outstanding quality 


7 "9 . . e -; te bd 
atlowcost. Write for free Evinrude and Elo ™ rene FOR 
catalogs, Boat Directory, Boat & Motor Selector. REE 


EVINRUDE MOTORS ‘» aon 


4204 N. 27th St. Milwaukee, Wis. Factory 


Enjoy the OPEN.RQAD 
ae SS -- S| Say <i 


Don’t let confused directions spoil the pleasure of 
motoring. You always know the right road with 
the Hull Streamline Auto Compass on your wind- 
shield. Shows direction of travel at all time 
avoiding lost miles, worry and delay. Only $2.95 
at your dealer. Two-piece model $1.95. Write fo 


circular. 
P. 0. Box 246-E14_ — WARREN, OHIO 


STORM | KING KAYAKS & BOATS 


suild your own Kayak 
Outboard—Duck or Row 

























boat from our cut-t -~ 

ets or buy them rea 

made from us. Send 1 
nt in coi r ill 

ti 1 folder, Dime I 

be returned with ¢ er 
t to 


STORM -KING-KAYAK & BOAT 
CO., BETHEL, CONN., DEPT.S. 









~ ‘ ONLY tuilt to Duro hig tandards 
of quality end oon deve hiy 
It is the greatest value Saw 
that has ever been put on the 
market High quality n 
rial machined to close 1 
for accuracy—gray iron b 
table bracket and table give 
rigidity and smoothne 
All Duro tools are designed 
t greater convenience f of 
g tion and made qu ty 
3 “” o tiaterials for longer life Send 
& 2 /ADEPTH CUT ®TABLENXIS = for new 1939 Duro Woodwor! 
ing catalog illustratin \ 


& FREE VISION GUARD APRICE jee finest and. most com lete 
INCLUDES MITRE GAUGE &RIPFENTE |": 


tia; D > 7. 
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South Bend 
9‘° WORKSHOP 


Precision Lathes 


bf 


WORKSHOP MODEL A LATHE | 
Price as shown with 3’ bed $200 F.O.B. Factory 


vt 


Three Models 
Prices Start at $85 
$15 Down, $6 Monthly 





To meet the requirements of every type of shop, South 
Bend 9-inch Workshop Back-Geared, Screw-Cutting 
Lathes are now made in three models; with bench or 
floor legs; motor drive or countershaft drive. 

MODEL Ai has full quick change gear mechanism, making all 
threads and feeds instantly available, also automatic apron with 
friction clutch for operating power cross feeds and power longi- 


tudinal feeds. This is a practical lathe for light manufacturing 
and accurate tool work. 


MODEL B has plain change gear equipment for threads and 


feeds, also automatic apron with friction clutch for operating WORKSHOP MODEL eB LATHE 


power cross feeds and power longitudinal feeds. This lathe is Price as shown with 3’ bed $150 F.O.B. Factory 
recommended for laboratory and instrument work. 


MODEL C which we have been manufacturing for over five 
years has lead screw and half-nut power longitudinal feeds. This 
popular model is the same as Models A and B, except that it does 
not have the gear box and the friction clutch in the apron. 


Send Coupon for this book 


Complete information on Models A, B and C in 3’, 
3'.’, 4’, and 4'.’ bed lengths, Sent Free Postpaid. 
ao =e Sete aeEtllCUeEelUcerhlCUcrrlCUCr rrCTlUlCUCcerhlUrerhllC ee i | 


SOUTH BEND LATHE WORKS, ' 
835 E. Madison St., South Bend, Ind., U.S.A. : 


Please Send Catalog No. 43 Free. 
Class of Work 


Ey ee 8 WORKSHOP MODEL Cc LATHE 


: o0ccccecccs Me cceccccce Price as shown with 3 bed $117 F.O.B. Facto 
South Bend Lathe Works oihGena ina, u-s. A. 
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